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IMMUNOSUPPRESSIVE MACROCYTIC COMPOUNDS 

This invention relates to immunosuppressive macrocyclic 
compounds, processes for their preparation, their use as 
5 medicaments, and compositions containing them. 



European Patent Application 184162 (to Fujisawa 

.Pharmaceuticals. _Co_ Ltd) discloses a number of macrocyclic 

compounds isolated from microorganisms belonging^ to__the 
genus Streptomvces . The macrolides are numbered FR-900506, 
FR-900520, FR-900523 and FR-900525, and the preparation of 
some of their derivatives is also described. 



International Patent Applications Nos WO 89/053 04 and 
PCT/GB90/01262 and European Patent Application No 413532 
(to Fisons pic), European Patent Application 353678 (to 
Fujisawa Pharmaceuticals Co Ltd), European Patent 
Applications 349049, 349061, 358508 and 388153 (to Merck & 
Co Inc) and European Patent Application 3563 99 and 
International Patent Application wo 90/15805 (to Sandoz AG) 
also disclose a number of immunosuppressive macrocyclic 
compounds • 

We have now found a new group of immunosuppressive 
macrocyclic compounds which possess advantageous properties 
over those disclosed previously. 



According to th present invention, ther is provided a 
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compound of formula I, 



- 2 - 



10 




CH3O OCHg 



wherein 

R 1 represents H, OH or alkoxy; 



15 



represents H; 



in addition, 



R 1 and 



may together represent a second 



bond between the carbon atoms to which they are attached; 

R 3 represents methyl, ethyl, propyl or allyl; 

R 4 represents H, OH, alkyl, alkoxy, halogen, amino, 

20 S-alkyl, NHCHO or NHCO- alkyl; 

n represents 1 or 2; 

X represents O, (H,OH), (H,H) or »NH; and 

Y represents a cyclic group of formula II, 

R 7 



25 



11 



in which R represents (H,H) , (H,OH), (H,methoxy) or O; 
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R fe represents H, (R)-OH, (S)-OH, alkoxy, amino', 
alkylamino, alkanoylamino, formyloxy or halogen; R 7 
represents H; and in addition R 5 and R 6 may together 
represent a second bond between the carbon atoms to which 
5 they are attached; or R 6 and R 7 may together represent 
a second bond between the carbon atoms to which they are 
attached ; 

or— a— cyclic group -of— f ormu-la— X-X-X-? — 




III 



in which R e represents alkyl substituted by one or more 
1S groups selected from OH, alkoxy, =0, and C0 2 H; or alkenyl 
optionally substituted by one or more groups selected from 
OH, =*0, or C0 2 H; 
provided that 

a) when n represents 1; R 1 represents OH; R 3 
2 0 represents allyl; R 4 represents OH; R 5 represents 

(H,methoxy); and R 6 represents (R)-OH; then X does not 
represent O; 

b) when n represents 2; 

i) R 1 represents OH; R 3 represents methyl, ethyl, 
25 allyl or propyl; R 4 represents OH; R 5 represents 

(H,methoxy); and R 6 represents (R)-OH; then X does not 
represent O; 

1 2 

ii) when R and R* together represent a second bond 
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^ between th carbon atoms to which they are attached or each 
represent H; R 3 represents allyl or propyl; R 4 
represents OH; R 5 represents (H, methoxy) ; and R 6 
represents (R)-OH; then X does not represent O; 
5 iii) when R 1 represents OH, methoxy or together with R 2 
it represents a second bond between the carbon atoms to 
which they are attached; R 3 represents allyl; R 4 
represents OH; R 5 represents (H f methoxy) ; and R 6 
represents methoxy; then X does not represent O; 
10 iv * when R 1 represents H or OH; R 3 represents allyl; 
R 4 represents OH; R 5 represents (H, methoxy) ; and R 6 
represents (R)-OH; then X does not represent (H,OH) ; 

v) when R 1 represents H; R 3 represents propyl; R 4 
represents OH; R 5 represents (H,OH); and R 6 represents 

15 (R)-OH; then X does not represent O; 

vi) when R 1 represents OH ; R 3 represents ethyl ; R 4 
represents OH; R 5 represents (H, methoxy) ; and R 6 
represents (R)-OH; then X does not represent (H f OH) ; 

vii) when R 1 and R 2 together represent a second bond 
20 between the carbon atoms to which they are attached or each 

represent H; R 3 represents ethyl; R 4 represents OH; 
= Rf L- ... represents (H, methoxy) ; and R 6 represents (R)-OH; 
then X does not represent O; 

viii) when R 1 represents OH; R 3 represents allyl; R 4 
25 represents OH; R 5 represents (H,OH) or (H, methoxy) ; and 

R 6 represents (R)-OH; then X does not represent (H,H) ; 

ix) when R 1 represents OH; R 3 represents ethyl; R 4 
represents OH; R 5 represents (H, methoxy) ; and R 6 
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r presents (R)-OH; then X does not r present (H,H) ; 
x) when R 1 represents OH; represents methyl, ethyl 
or allyl; R 4 represents OH; R 5 represents (H,OH) ; and 
R 6 represents (R)-OH; then X does not represent O; and 
5 xi) when R 1 represents OH; R 3 represents allyl; R 4 
represents OH; R 5 represents O; and R 6 represents 
(R)-OH; then X does not represent O; 
and _pharmaceutically„acceptable derivatives thereof. 

20 Pharmaceutically acceptable derivatives which may be 
mentioned include esters, amides and salts of any 
car boxy lie acid groups which may be present. The esters 
and amides preferably contain up to 6 carbon atoms. Salts 
include alkali- metal and alkaline earth metal salts, for 

15 example sodium or calcium. 

When any one of R 1 , R 4 , R 5 , R 6 , and R 8 represent 
carbon-containing groups, we prefer those groups to contain 
up to 10 carbon atoms, more preferably up to 6 carbon 
2Q atoms. 

Groups which R 8 may represent include CHO and C0 2 H. 

Preferably, R 1 represents H or OH. We prefer R 4 to 
25 represent H, OH, alkyl, halogen or amino. Desirably, R 5 
represents (H,OH) or (H,methoxy) . Preferably R 6 

represents H, (R)-OH or amino. We prefer R 8 to represent 
an amide of a C0 2 H group or alkyl substituted by alkoxy. 
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Subgroups of compounds which may be mentioned include: 
compounds of formula I in which Y represents a cyclic group 
of formula III; compounds of formula I in which R 4 
represents alkoxy; compounds of formula I in which R 4 
5 represents amino, alkylamino, alkanoylamino, halogen and 
thioalkyl; compounds of formula I in which R 4 represents 
H or alkyl; and compounds of formula I in which R 6 
— represents H, (S) -OH -or — halogen or together with R 5 
represents --a second -bond between the carbon atoms to which 
10 they are attached or together represent a pair of vicinal 
hydrogen atoms . . . 



A preferred group of specific compounds which may be 
mentioned is: 

15 17 -allyl -l , 14 -dihydroxy-12 - [ 2- ( 3 -methoxycyclohexyl ) -1- 

methyl vinyl ] -23 , 25-dimethoxy-13 ,19,21, 27-tetramethyl-ll , 28- 
dioxa-4-azatricyclo [ 22 . 3 . 1 . 0 4 ' 9 ] octacos-18-ene-2 ,3,10,16- 
tetraone; 

1 7 - a 1 ly 1 - 1 , 1 4 -d ihydroxy- 12 - [ 2 - ( cy cl openty 1 - 3 -carboxy 1 i c 
20 acid mor P holine amide) -1-methylvinyl] -23, 25-dimethoxy- 
13 , 19 , 21 , 27-tetramethyl-ll , 28-dioxa-4-azatricyclo 
[ 22,. J_._1.._Q±!^.] octacos-18-ene-2 , 3 ,-10-, 16-tetraone 
17-allyl-l4-hydroxy-12-[2- ( 4 -hydroxy-3 -methoxycyclohexyl) -1- 
methyl vinyl ] -23 , 25-dimethoxy-13 , 19 , 21 , 27-tetramethyl-ll , 28- 
25 dioxa-4-azatricyclo [22 . 3 . 1 . 0 4 ' 9 ] octacos-18-ene-2 ,3,10, 16- 
tetraone ; 

17-allyl-l4-hydroxy-12-[2-(4-hydroxy-3-methoxycyclohexyl)-l- 
methylvinyi ] -23 , 25-dimethoxy-i , 13 , 19 , 21 , 27-pentamethyl- 
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11 , 2 8-dioxa-4-azatricyclo [ 22 . 3 . 1 . o 4 ' 9 ] octacos-18-ene- 
2 , 3 , 10, 16-tetraone; 

17-allyl-l-amino-14-hydroxy-12-[2-(4-hydroxy-3-methoxycyclo 
hexyl) -1-methylvinyl] -23 , 25-dimethoxy-13 , 19 , 21, 27-tetra 
5 methyl-11, 28-dioxa-4-azatricyclo[22 . 3 • 1 . 0 4 ' 9 ] octacos-18- 
ene-2 ,3,10, 16-tetraone ; 

l7-allyl-l-fluoro-14-hydroxy-12-[2-(4-hydroxy-3-methoxycyclo 
__hexyl )^l-methylvinyl-]^23-,-2 5^diiBethoxy-13 ,-19 , 21, 27- 

tetramethyl-11 , 28-dioxa-4-azatricyclo [22.3.1.0 4 ' 9 ] octacos- 
10 18-ene-2 ,3,10, 16-tetraone ; 

17-Allyl-l,14-dihydroxy-12-[2-(cyclopentyl-3-methanol (methyl 
ether) ) -1-methylvinyl] -23 , 25-dimethoxy-13 , 19 , 21 , 27-tetra 
methyl-11 , 28-dioxa-4-azatricyclo [ 22 . 3 . 1 . 0 4 ' 9 ] octacos-18- 

ene-2, 3, 10, 16-tetraone; and - 

15 17-Allyl-l,14-dihydroxy-12-[2-(4-amino-3-methoxycyclohexyl) - 
1-methylvinyl] -23 , 25-dimethoxy-l3 , 19 , 21, 27-tetramethyl- 
11 , 28-dioxa-4-azatricyclo [ 22 . 3 . 1 . 0 4 ' 9 ] octacos-18-ene- 
2,3, 10, 16-tetraone, 

20 The compounds disclosed in the above-mentioned applications 
may be used as starting materials for the production of 
compounds of the present invention. Alternatively, they 
may be prepared by total synthesis. 

25 According to a further aspect of the invention, there is 
provided a process for the production of a compound of 
formula I as defined in claim 1, which comprises: 
(a) producing a compound f formula I in which R 1 and 
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R togeth r represent a second carbon-carbon bond between 
the carbon atoms to which they are attached, by dehydration 
of a corresponding compound in which R 1 represents OH and 
R 2 represents H; 
5 (b) producing a compound of formula I in which R 1 and 
R 2 each represent hydrogen, by reduction of a 
corresponding compound in which R 1 and R 2 together 
represent a second carbon-carbon bond between the carbon 

— atoms -to -which -they-are attached; — 

10 < c ) producing a compound of formula I in which X 
represents (H,QH), by reduction of a corresponding compound 
in which X represents O; 

(d) producing a compound of formula I in which X 
represents (H,H), by reduction of a corresponding compound 

15 in which X represents O; 

(e) producing a compound of formula I in which X 
represents O, by oxidation of a corresponding compound in 
which X represents (H,OH) ; 

(f) producing a compound of formula I in which R 4 
20 represents alkoxy, by reaction of a corresponding compound 

in which R 4 represents OH and X represents (H,OH) with an 
alkanpl ; . 

(g) producing a compound of formula I in which R 4 

represents halogen, by reaction of a corresponding compound 

25 in which- R 4 represents OH with a suitable halogenating 
agent ; 

(h) producing a compound of formula I in which R 4 
represents H or alkyl, by reaction of a corresponding 
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compound in which R 4 represents halogen with an 
organometallic reagent; 

(i) producing a compound of formula I in which R 4 
represents amino, by reaction of a corresponding compound 
5 in which R 4 represents halogen with ammonia; 

(j) producing a compound of formula I in which X 
represents =NH, by reaction of a corresponding compound in 
which X represents O with ammonia; 

(k) producing a compound of formula I i R which R 4 
10 "Presents S-alkyl, by reaction of a corresponding compound 
in which R 4 represents halogen with an alkylthiol; 
(1) producing a compound of formula I in which R 4 
represents NHCHO, by reaction of a corresponding compound 
in which R 4 represents amino with formic acid; 
15 (m) producing a compound of formula I in which R 4 
represents NHCO-alkyl, by reaction of a corresponding 
compound in which R 4 represents amino with an alkanoic 
anhydride ; 

(n) producing a compound of formula I in which R 6 
20 re P resent s (S)-OH, by elimination of a leaving group from a 
correpsonding compound in which R 6 represents the leaving 
group; " "~~ " 

(o) producing a compound of formula I in which R 6 
represents H and R 5 represents o, by elimination of a 
25 leaving group from a correpsonding compound in which R 6 
represents the leaving group; 

(p) producing a compound of formula I in which R 6 and 
R 7 together represent a second bond between the carbon 
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atoms to, which they are attached, by elimination of a 
leaving group from a correpsonding compound in which R 6 
represents the leaving group; 

(q) producing a compound of formula I in which Y 
5 represents a cyclic group of formula III and R 8 
represents CHO, by elimination of a leaving group from a 
correpsonding compound in which R 6 represents the leaving 



group ; 

(r) " producing a compound" of formula I in which R 6 
represents halogen, by reaction of a corresponding compound 
in which R 6 represents a leaving group with halide ion; 
(s) producing a compound of formula I in which R 5 and 
R 6 together represent a second bond between the carbon 
atoms to which they are attached, by elimination of halogen 

15 and alkoxy from a corresponding compound in which R 5 
represents alkoxy and R 6 represents halogen; 
(t) producing a compound of formula I in which R 5 
represents (H,H) and R 6 represents H, by reduction of a 
corresponding compound in which R 5 and R 6 together 

2Q represent a second bond between the carbon atoms to which 
they are attached; - — 



~(u) producing a compound of formula I in which R 6 
represents H, by the action of hydride on a corresponding 
compound in which R 6 represents a leaving group; 
25 ( v ) producing a compound of formula I in which R 6 
represents amino, by reduction of a corresponding compound 
in which R 6 represents azido; 

(w) producing a compound of formula I in which R 6 
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represents alkylamino or alkanoylamino, by reaction of a 
corresponding compound in which R 6 represents amino with 
a suitable alkylating or acylating reagent; 

(x) producing a compound of formula I in which R 8 
5 represents alkyl substituted by OH, by reduction of a 
corresponding compound in which R 8 represents alkyl 
substituted by =0; 

(y) producing a compound of formula I in which R 8 
includes a carboxylic acid group, by oxidation of a 
10 cor "sponding compound in which R 8 includes an aldehyde 
group ; and 

(z) producing a compound of formula I in which R 8 
represents optionally substituted alkenyl, by a Wittig 
reaction between a corresponding compound in which R 8 
15 includes an aldehyde and an appropriate Wittig reagent. 

In process (a) , the dehydration may be carried out in a 
solvent which does not adversely affect the reaction (eg 
toluene), in the presence of a trace amount of acid (eg 

20 P~ toluenesu lphonic acid) , at a temperature of from 50 to 

" T6d v c. 



In processes (b) and (t) , the reduction may be carried out 
catalytically using hydrogen. Suitable catalysts include 
25 platinum catalysts (eg platinum black, platinum oxides) , 
palladium catalysts (eg palladium oxides, palladium on 
charcoal), nickel catalysts (eg nickel oxide, Raney. 
Nickel) , and rhodium catalysts (eg rhodium on alumina) . 
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Suitable 'Solvents are those which do n t adversely affect 
the reaction, and include methanol, ethanol, ethyl acetate, 
dichloromethane and dimethylf ormamide. The reduction may 
be carried out at or around room temperature. 

5 

In process (c) , . suitable reagents for the reduction include 
tri- n butyltin hydride in a solvent which does not 
adversely affect the reaction (eg toluene) at a temperature 
of from 50 to lOG'C, sodium borohydride , zinc in acetic 
1Q acid at or around room temperature, sodium 
triacetoxyborohydride in acetic acid, L-Selectride 



"™ ^Registered Trade Mark) in tetrahydrofuran, or 
borane/^butylamine complex in a solvent such as methanol 
^or' ethahbl. ' ~" 

15 

In process (d) , the reduction may be achieved by the action 
of H 2 S, preferably in the presence of pyridine or an 
amine (for example morpholine) , in a solvent which does not 
adversely affect the reaction (for example 

- 2Q — dimethyl forinamide,- — pyridine or methanol-) -, -at or -around room 
""temperature . 



In process (e) , the oxidation may be carried out in the 
presence of a suitable oxidizing agent, such as cupric 
25 acetate. Suitable solvents include those which do not 
adversely affect the reaction, for example methanol. The 
reaction may be carried out up to the reflux temperature of 
the solvent. 
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In process (f) , the reaction may be carried out in the 
presence of a suitable acid catalyst, for example 
montmorillonite K10. The solvent used may conveniently be 
5 the alkanol reagent, and the reaction may be carried out at 
or around room temperature. 

— in process- (g) , — suitable -halogenating agents - include 

di ethyl aminosurpfiur trif luoride - "and thionyl chloride. The 
10 halogenation is preferably carried out in a solvent which 
does not adversely affect the reaction, for example 
dichloromethane, at or below room temperature, and 
preferably under an inert atmosphere. 

15 In process (h) , suitable organometallic reagents include 
lithium dialkyl copper reagents, which may be prepared from 
a copper halide and an al}cyl lithium reagent. R 4 
preferably represents CI in the starting material. 
Suitable solvents include those which do not adversely 

20 affec t the reaction, for example diethyl ether. The 
reaction is preferably carried out at reduced temperature. 

In processes (i) and (j), suitable solvents include those 
which do not adversely affect the reaction, for example 
25 diethyl ether. R 4 preferably represents CI in the 

starting material. The reaction may be carried out at or 
around room temperature. 
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In process , (k) , suitable solvents includ th se which do 
not adversely affect the reaction, for example 
tetrahydrofuran (THF) . R 4 preferably represents cl in 
the starting material. The reaction may be carried out at 
5 or around room temperature. 

In process (1) , the solvent is conveniently formic acid. 
The reaction may be carried out at or around room 
temperature, and in the presence of acetic anhydride. 

10 

In process (m) , suitable solvents include those which do 
not adversely affect the reaction, for example methanol. 
The reaction may be carried out at below room temperature. 

15 ^ processes (n)-(q), suitable leaving groups include 
tosylate, mesylate and triflate 

(trif luoromethylsulphonyloxy) , and the elimination is 
carried out in the presence of an acid catalyst, preferably 
silica. The leaving group may be introduced by reaction of 

2Q a compound of formula I in which R 6 represents (R) -OH 
with a suitable reagent, for example 

trifluoromethanesulphonic acid anhydride. 

In process (r) , suitable leaving groups include tosylate, 
25 mesylate and triflate. Suitable sources of halide include 
tetra- n butyl ammonium halides, for example 

tetra- n butyl ammonium iodide. Suitable solvents include 
those which do not adversely affect the reaction, f r 
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example benzene. The r acta n may be carried out at at or 
around room temperature. 

In process (s) , the elimination is preferably carried out 
5 by the action of powdered zinc. The solvent is preferably 
acetic acid and the reaction may be carried out at or 
around room temperature. 



—In process ( u) , suitable-- leaving —groups- include 

10 imidazol-l-yl(thiocabonyl)oxy, which may be introduced by 
reaction of a corresponding compound in which R 6 
represents OH with 1, 1 ' -thiocarbonyldiimidazole. Suitable- 
sources of hydride include tributyltin hydride, and the 
reaction is preferably carried out in the presence of 
15 AIBN. Suitable solvents include those which do not 

adversely affect the reaction, for example benzene. The 
reaction may be carried out up to the reflux temperature of 
the solvent. 

20 In process (v) , suitable reducing agents include 
1,3-propanedithiol. Suitable solvents include those which 
do not adversely affect the reaction, for example 
methanol. The reaction is preferably carried out in the 
presence of triethylamine, and may be carried out at or 

25 around room temperature. The azido compound may be 
produced by the action of azide ion on a corresponding 
compound in which R 6 represents a leaving group, for 
example triflate. 
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*. i * *i * i * ' ■ 

In process (w) , suitable alkylating agents include methyl 
iodide, and suitable acylating agents include acyl halides, 
for example acetyl chloride. Suitable solvents include 
5 those which do not adversely affect the reaction, for 
example dichloromethane. The reaction may be carried out 
at or around room temperature. 

In process (x)~7 suitable reducing agents include 
L-Selectride. Suitable solvents include those which do not 
adversely affect the reaction, for example THF. The 
—reaction-is preferably- carried out—below room- temperature. 

In process (y) , suitable oxidizing agents include sodium 
15 chlorite, preferably in the presence of 

1 -methyl cyclohex-l-ene. Suitable solvents include those 
which do not adversely affect the reaction, for example 
^butanol. The reaction is preferably carried out at or 
around room temperature. 

20 

In process (z), suitable Wittig reagents include 
- - ™(carbomethoxymethylene) triphenylphosphorane. Suitable 
solvents include those which do not adversely affect the 
reaction, for example toluene. The reaction may be carried 
25 out at or around the reflux temperature of the solvent. 
Conventional methods may then be used to produce the 
corresponding acid and amides from the product obtained 
with this preferred reagent. 
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Where necessary, hydroxy groups in intermediate compounds 
may be protected using conventional protecting group 
chemistry [as described in "Protective Groups in Organic 
5 Chemistry", ed: j w F McOmie, Plenum Press (1973), and 
••Protective Groups in Organic Synthesis", T w Greene, 
Wiley-Interscience (1981)]. A particularly useful 

protecting group which may be mentioned is 
^utyldimethylsilyl. 

10 

Compounds in which R 4 represents halogen and compounds in 
which R 6 represents a leaving group are useful in the 
production of corresponding compounds of formula I. 

15 The compounds of formula I may be isolated from their 
reaction mixtures using conventional techniques. 

The compounds of formula I are useful because they possess 
pharmacological activity in animals; in particular they are 

20 useful because they possess immunosuppressive activity, eg 
in the tests set out in Tests A, B, C and D. Thus the 
compounds are indicated for use in the treatment" or 
prevention of resistance to transplanted organs or tissues, 
such as kidney, heart, lung, bone marrow, skin, cornea, 

25 etc; and of autoimmune, inflammatory, proliferative and 
hyperproliferative diseases, and of cutaneous 

manifestations of immunologically-mediated diseases: for 
example rheumatoid arthritis, lupus erythematosus, systemic 
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lupus erythematosus, Hashimoto's thyroiditis, multiple 
sclerosis, myasthenia gravis, type 1 diabetes, uveitis, 
nephrotic syndrome, psoriasis, atopical dermatitis, contact 
dermatitis and further eczematous dermatitides, seborrheic 
5 dermatitis, Lichen planus, Pemphigus, bullous Pemphigoid, 
Epidermolysis bullosa, urticaria, angioedemas, 

vasculitides, erythemas, cutaneous eosinophilias, Alopecia 
areata, eosinophilic fasciitis, atherosclerosis etc. 

10 The compounds of the invention are also indicated more 
generally in the treatment of respiratory diseases, for 
example^ "f evers ible "obstruct iVe^irways" disease • 

Further, the compounds of the invention are indicated in 
2^ the treatment of a disease selected from intestinal 

inflammations/allergies such as Coeliac disease, proctitis, 
eosinophilic gastroenteritis, mastocytosis, Crohn's disease 
and ulcerative colitis; and food related allergic diseases 
which have symptomatic manifestation remote from the 
2Q- gasto-intestinal tract, for example migraine, rhinitis and 
eczema. — 



The compounds of the invention are also indicated for use as 
antimicrobial agents, and thus may be used in the treatment 
of diseases caused by pathogenic microorganisms and the 
like. 



We therefore provide the use of compounds of formula I as 
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pharmaceuticals. 



Further, we provide the use of a compound of formula I in 
the manufacture of a medicament for use as an 
5 immunosuppressive agent. 

For the above-mentioned therapeutic uses the dosage 
administered will, of course, vary with the compound 
employed, the mode of administration, the treatment desired 
10 (eg topical, parenteral or oral) and the disease indicated. 
However, in general, satisfactory results are obtained when 

the co °P°un ds a re administered at a daily dosage of from 

0.001 to 20mg per kg of animal body weight. 

15 For man the indicated total daily dosage is in the range of 
from O.Olmg to lOOOmg and preferably from O.Smg to lOOmg, 
which may be administered, for example twice weekly, or in 
divided doses from 1 to 6 times a day or in sustained 
release form. Thus unit dosage forms suitable for 

20 administration, eg oesophageal ly, comprise from O.Olmg to 

500mg, an d prefe¥ably~ O.Smg to lOOmg of" the compound 
preferably admixed with a solid or liquid pharmaceutical^ 
acceptable diluent, carrier or adjuvant. 

25 According to our invention we also provide a pharmaceutical 
composition comprising preferably less than 80%, and more 
preferably less than 50% by weight, of a compound of formula 
I in combination with a pharmaceutical^ acceptable 
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t adjuvant, diluent or carrier. Examples of suitable 
adjuvants, diluents or carriers are: for tablets, capsules 
and dragees - microcrystalline cellulose, calcium phosphate, 
diatomaceous earth, a sugar such as lactose, dextrose or 
5 mannitol, talc, stearic acid, starch, sodium bicarbonate 
and/or gelatin; for suppositories - natural or hardened oils 
or waxes; and for inhalation compositions - coarse lactose. 
The compound of formula I preferably is in a form having a 
mass median diameter of from 0.01 to iomb. The 
10 compositions may also contain suitable preserving, 
stabilising and wetting agents, solubilisers (eg a 
water-soluble cellulose polymer such as hydroxypropyl 
methylcellulose, or a water-soluble glycol such as propylene 
glycol), sweetening and colouring agents and flavourings. 
15 The compositions may, if desired, be 

formulated in sustained release form. 

For the treatment of reversible obstructive airways 

20 disease, we p r efer t he compound of for mula i__ to be 

administered by inhalation to the lung, especially in the 
form of a powder. 

According to a further aspect of the invention, there is 
25 provided a method of effecting immunosuppression which 
comprises administering a therapeutically effective amount 
of a compound of formula I, as defined above, to a patient. 
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The compounds of formula I have the advantage that they are 
less toxic, more efficacious, are longer acting, have a 
broader range of activity, are more potent, are more 
stable, produce fewer side effects, are more easily 
5 absorbed or have other useful pharmacological properties, 
than compounds previously used in the therapeutic fields 
men t i oned above • 



The compounds of formula I have a number-of chiral centres " 
1Q and may exist in a variety of stereoisomers. The invention 
provides all optical and stereoisomers, as well 
as racemic mixtures. The isomers may be resolved or 
separated by conventional techniques. 




wherein R 1 to R 4 , X and n are as first defined above, 



WO 91/13889 



PCT/GB91/00393 



- 22 - 

•. . • •(.■.;•• ■ . . 

and Y represents a cyclic group of formula Ila or Ilia, 

, R 7 

Ha \ / ma 

^in which R 5 to R 8 are as first defined above. 
Test ft 



Mixed Lymphocyte Reaction (MER) I 

10 The MIjR test was performed in microtitre plates, with each 
well containing 5 x 10 5 C57BL/6 responder cells (H-2 b ) , 
5 x 10 5 mitomycin C treated (25Mg/ml mitomycin C at 
37 *C for 30 minutes and washed three times with RPMI 1640 
medium) BALB/C stimulator cells (H-2 d ) in 0.2ml RPMI 1640 

15 medium supplemented with 10% fetal calf serum, 2mM sodium 
hydrogen carbonate, penicillin (50/ig/ml) and 

streptomycin (50Mg/ml) . The cells were incubated at 

37 *C in a humidified atmosphere of 5% carbon dioxide and 
95% of air for 68 hours and pulsed with 3 H-thymidine 

20 (0.5/iCi) 4 hours before the cells were collected. The 
object compound of this invention was dissolved in ethanol 
and further diluted in RPMI 164 0 medium and added to the 
cultures to give final concentrations of 0.1/ig/ml or 
less. 

25 T?st 6 

Mixed Lvmphocvte Reaction (MlJn TT 

The MLR test was performed in 96-well microtitre plates 
with each well containing 3 x 10 5 cells from each of two 
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responding donors in a final volume f 0.2ml RPM1 1640 
medium supplemented with 10% human serum, L-glutamine and 
penicillin/ streptomycin. The compound under test was 

dissolved at lOmg/ml in ethanol and further diluted in RPMI 
5 1640. The cells were incubated at 37 *c in a humidified 
atmosphere at 5% carbon dioxide for 96 hours. 
3H-thymidine (0.5/iCi) was added for the final 24 hours 
of the incubation to provide a measure of proliferation. 
Test c 

10 Graft v ersus Host Assay (G\m\ 

Spleen cells from DA and DAx Lewis Fl hybrid rats were 
-prepared at -approximately 10 8 " cells/ml. O.lml of these 
suspensions were injected into the rear footpads of 
DAx Lewis Fl rats (left and right respectively) . Recipient 
15 animals are dosed with the compound under test, either 
orally or subcutaneously, on days 0-4. The assay is 
terminated on day 7 when the popliteal lymph nodes of the 
animals are removed and weighed. The increase in weight of 
the left node relative to the weight of the right is a 
2q measure of the GVH response. 
Test D 

Inhibition of Inter! f mkin-2 fTL-21 seerpt-j nn 

The test was performed following the method of S Sawada et 
al, J Immunol (6), Vol 139, ppl797-l803, but using the 
25 Jurkat cell line. 



The invention is illustrated, but in no way limited, by the 
following Examples. 
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Example 1 

17- Allvl-14^hvdroxv-12- r 2- ( 4 -h yd roxv>3 -methoxvcvcl ohexvl ) -1- 
methvivinvl 1-1 . 23 . 25-trime thoyvl3 .19.21. 27-tetrameth y i - 

11 . 28-dioxa-4-aza tricvclo r 22 . 3 . 1 . 0 4 ' 9 1 octacos-18-ene- 
5 2.3.10, 16-tetraone 

(a) 17-Allvl-2,l4-dihvdroxv-12-r2-f4-hvdr oxv-3-i ne iA Q vY 
cyclohexvl Wl^methvlvinvl 1- 1.23 . 2 5-trimethoxv-l3 . 19 . 21 . 27- 
tetramethvl-11 . 28-dioxa-4-azatricvclo r 22 . 3 . 1 . o 4 * 9 i octacos- 

18- ene-3 . 10 . 16-trione 

10 17 ~ A1 1 y 1 " 1 ' 2 ' 1 4 ~t "hydroxy- 1 2 - [ 2 - ( 4 -hydroxy- 3 -me thoxy 
cyclohexyl) -1-methylvinyl] -23 , 25-dimethoxy-13 , 19 , 21 , 27- 
t^etram!ethyl-ll728-dioxa-4-azatricyclo [ 22 . 3 . 1 . 0 4 ' 9 ] octacos- 
18-ene-3, 10, 16-trione (the compound of Example 5, WO 
- 89/05304) (200mg) was added to a suspension of 
15 montmorillonite K10 (500mg) in methanol (5ml) . After 
stirring for 4 days at room temperature a further portion 
of montmorillonite was added (500mg) and stirring was 
continued for a further 2 days. The reaction mixture was 
then filtered through celite and was concentrated to an oil 

20—^ vacu 9--- Column__chromatography on silica then gave the 

subtitle compound as an oil (42mg) . 

:MS.:^_8.4.3— [.M+NaO— ;— 9.04- [M+Rb] + — 

(b) 1 7 - Al 1 Vl - 1 4 -h vd roxv- 1 2 - r 2 - ( 4 -hydroxy- 3 -methoxvcvcl o 
hexvl) -1 -methvl vinvl 1-1.23. 25 -trimethoxv-13 .19.21. 27- 
2 5 tetramethvl-11 . 28-dioxa- 4-azatricvclo r 22 . 3 . l . o 4 / 9 1 octacos- 
18-ene-2 .3.10. 16-tetrapne 

The compound of step (a) (40mg) was dissolved in methanol 
(3ml) and to this was added cupric acetate (lOOmg) . The 
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resulting suspension was stirred and heated to reflux for 
30 minutes. The reaction mixture was then cooled, filtered 
and evaporated in vacuo. Column chromatography on silica 
gave the title compound (30mg) as an oil. 
5 MS (FAB): 902.5 [M+Rb] + ; 840.8 [M+Na] + ; 818.8 

[M+H] + ; 800.8 [M+H] + ; 786.8 [M+H-CH 3 OH] + 

13 C NMR 6: 211.7 (C16) ; 197.6 (C2) ; 169.3 (C10); 166.2 
(C3); 139.1 (C29); 130.5 (C31) ; 123.4 (C18) ; 116.7 (C42) ; 
102.4 (CI); 102.4 (CI); 50.6 (CI-OC.H3) 
10 Example 2 

17-AHvl-3-aTTii.no-14-hvdroxv-12- r2-M-hvdroxv-3-inethoxvcve1o 
hexvl ) -1-methvlvinvl 1 -23 . 25-dim ethoxv-l 3 .19.21. 27-tetra 
methVl-11 . 28-dioxa-4-azatricvc lor22 .3.1. n 4 * 9 i oc tacos-lS- 
ene-2 -3.1Q.1 fi -tetraone 
25 and 

17 - All Vl -3. 14 -di hydroxy- 1 2 - r 2 - M -hvdroyy- 3 -methoxveve 1 o 
hexYl ) -1-methVl vinvl 1 -23 . 2S-di m eth Q *-v -2-i m ino-l 3 .19.23.27- 
tetramethvl-13 . 28-diova-4-azatr icvclor 22 . 3 . ^ n n 4 . 9 ! oc tacos- 

18- ene-3 . 1 0 1 fi-t-r-i r^m 

20 (a) 1 7 - A 1 1 vl - 1 - ch 1 or o- 1 4 -h yri r oxv- 1 2 - r 2 - f 4 -hydroxy- 3 -me th oxy 
CVCloheXYl) -3 -TnRthVl Vinvn -23 . 2 5-d iTn ethoxv-l 3 . 19 . 21 . 
methvl-11 . 28-dioxa-4-a zatricvclor22 . 3 . 1 . n 4 ' 9 1 octacos-ia- 

ene-2 .3.10.1 6-tej-rannp 

A solution of 17-allyl-i,i4-dihydroxy-12-[2-(4-hydroxy-3- 
25 methoxycyclohexyl) -l-methylvinyl]-23,25-dimethoxy- 
13 , 19 , 21, 27-tetramethyl-ll, 28-dioxa-4-azatricyclo 
[ 22 . 3 . 1 . 0 4 ' 9 ] octacos-l8-ene-2 , 3 , 10 , 16-tetraone 
(FR-900506) (0.6g) in dry dichloromethah (15ml) was added 
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dropwise over 5 minutes at room temperature under an 
atmosphere of nitrogen to a solution of thionyl chloride 
(544/il) and pyridine (1.33ml) in dry dichloromethane 
(15ml) . After stirring for 5 minutes at room temperature 
5 the reaction mixture was added slowly to vigorously stirred 
saturated aqueous sodium hydrogen carbonate solution 
(50ml) . After stirring for 5 minutes this mixture was 
extracted with diethyl ether (150ml) and the extract washed 
with dilute aqueous hydrochloric acid (1M, 50ml), water and 
10 brine before being dried (MgS0 4 ) , filtered and evaporated 
in vacuo to give the subtitle compound as a foam (63 0mg) . 
MS: 908. 4~ ~[M+Rb] + T 906.4 [M+Rb] + ; 870.7 [M-HCl+Rb] + ; 
844.9 [M+H] + 

13 C NMR (CDC1 3 ) 6: 212.1 (C16) 7 189.3 (C2) ; 169.3 
15 (C10); 164.1 (C3); 140.4 (C19) ; 135.8 (C41) ; 132.3 (C29) ; 
129.4 (C31); 122.6 (CIS); 116.6 (C42) ; 108.9 (CI); 84.3 
(C34); 70.3 (C14) ; 48.2 (C20) ; 41.3 (C13) ; 9.8 (C39) 
(b) 1 7 * Al lv 1 - 1 - am i no- 1 4 -hydr oxy- 1 2 - r 2 - ( 4 -hydroxy- 3 -me th ovy 
cvclohexvl ) -1-methvlvinvl 1 -23 . 2 5-dimethoxv-13 .19.21. 27-tetra 
20 methvl-11 . 28-dioxa-4-azatr i-cvcl-o r-2-2 . 3-1 rO 4 ' 9 Toctacos^is- 
ene-2 . SiTlO . 16-tetraone 
and r 

17- Allvl-1.14-dihvdroxv-12-r2-M- hvdroxv3-methoxvc Y clQ 
hexvl ) -1-methvlvinvl 1-23,2 5-dimethoxv-2- imino-l3 .19.21. 27- 

25 tetramethvl-ll , 28-dioxa-4-a2atricv clo r 22 . 3 . 1 . o 4 ' 9 1octacos- 

18- ene-3 .10 . 16-trione 

A crude sample of the compound of step (a) (405mg) was 
taken up in THF (tetrahydrofuran) (8ml) and to this was 
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added concentrated aqueous ammonia solution (4ml) . After 
stirring for 20 minutes at room temperature the reaction 
mixture was diluted with water (20ml) and diethyl ether 
(50ml) • The organic extract was then separated and washed 
5 with brine before being dried (MgS0 4 ), filtered and 
concentrated in vacuo to a foam. This was chromatographed 
on silica using HPLC eluting with 2% methanol in diethyl 
ether to give fraction A (190mg) and fraction B (98mg) • 
Fraction A was further purified by chromatography on silica 
20 using HPLC eluting with ethyl acetate to give the first 
title compound (92mg) as a foam. 

~ MSI 887r5~[M^Rb] + r"8*03T7~[M+H] + " " 

13 C- NMR (CDC1 3 ) 61 213 (C16); 198.2 (C2) ; 169.2 (CIO); 
166.2 (C3) ; 139.4 (C19) ; 135.7 (C41) ; 132.6 (C29) ; 129.6 
15 (C31); 122.2 (C18) ; 116.5 (C42) ; 88.6 (CI); 84.2 (C34); 
76.7 (C12); 75.5 (C23) ; 71.1 (C24) ; 70.2 (C14) ; 56.4 <C9) ; 
52.7 (C17) ; 48.6 (C20) ; 43.0 (CIS); 39.9 (C13) ; 38.9 (C5) ; 
31.3 (C36); 30.7 (C37) ; 27.9 (C8) ; 26.1 (C21) ; 24.6 (C6) ; 
21.3 (C7) ; 20.4 (C44); 14.2 (C30) ; 9.5 (C39) 

_ 2 q Fraction B_vas_further_ purif ied_by_chromatography— on-silica 

using HPLC eluting with hexane/acetone [2:1] to give the 

second— tli : ti^-c6mpound- (^7~0mg) as a foam. 

MS: 887.5 [M+Rb] + ; 825.7 [M+Na] + ; 803.7 [M+H]+; 
785.7 [M+H-H 2 0] + ; 767.7 [M+H-2H 2 0] + 
25 13 C NMR (CDCI3) 61 214.4 (C16) ; 175.7 (C2) ; 169.9 
(C10); 168 (C3); 139.1 (C19) ; 134.7 (C41) ; 131.3 (C29) ; 
128.2 (C31); 123.4 (C18) ; 116.7 (C42) ; 95.5 (CI); 84.2 
(C34); 75.2 (C23); 73.4 (C25) ; 71.5 (C24); 69.5 (C14) ; 52.9 
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(C17); 49.8 (C20) ; 44.9 (C15) ; 39.6 (C13) ; 39.3 (C5) ; 31.2 
(C36); 30.8 (C37) ; 27.7 (C8) ; 26.2 (C21) ; 24.3 (C6); 21.0 
(C44) ; 20.0 (C7);14.5 (C30) ; 10.2 (C39) 
Example 3 

5 ^ 7 -AllY l -l-a-thioproPVl)-14-hvdrow- 12-r2-^-hvdr Q yY~^- 
methQXYCVCl ohexvl ) -1 -metfavl viny l 1 -23 . ? S-dimef hnyy- 
13.19.21. 27-tetramethvl-ll . 2fl-r} ioxa-4- ag: atricvcl a 
[22,3,1,0 * ' 9 1 octaCQS-18-ene-; .3.10.3 fi-tetraong 
A solution of the compound of Example 2(a) (lOOmg) and 
10 prbpanethiol (0.1ml) in THF (2ml) and saturated aqueous 
sodium hydrogen carbonate solution (2ml) was stirred 
vigorously for 24 hours at room temperature. Water (10ml) 
was then added and the reaction mixture was extracted with 
diethyl ether (20ml) . The organic extract was then washed 
15 with brine before being dried (MgS0 4 ) , filtered and 
evaporated to an oil in vacuo. Chromatography on silica 
eluting with hexane/acetone [3:1] then gave the title 
compound (42mg) as a foam. 

MS: 946 [M+Rb] + ; 885 [M+Na] + ; 863 [M+H] + ; 

._ 20- 7 - 8 - 7 — t **H-CH 3 -( Ca 2 1-2 SH 1— ' 

769 [M+H-CH 3 (CH 2 ) 2 SH-H 2 0] + 

13 C NMR (CDC1 3 ) 6: 212.8 (C16) ; 191 (C2) ; 169.3 (C10) ; 
166.7 (C3); 140.8 (C19) ; 135.2 (C41) ; 131.3 (C29) ; 128.7 
(C31); 122.3 (CIS); 116.8 (C42) ; 89.6 (CI); 84.1 (C34) ; 
25 73.9 (C25); 73.5 (C35) ; 70.2 (C14) ; 56.1 (C9) ; 51.6 (C17) ; 
48.9 (C20); 44.9 (C15) ; 39.4 (C13) ; 38.9 (C5) ; 36.4 (C40) ; 

33.3 (C26); 31.1 (C36) ; 30.7 (C37) ; 29.3 (C8) ; 28.1 (C21) ; 

27.4 (S£H 2 ); 24.4 (C6) ; 21.8 (SCH 2 £H 2 ) ; 21.0 (C44) ; 
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14.3 (C30),; 13.6 (S (CH 2 ) 2 CH 3 ) ; 10,2 (C39) 

17-Allyl-l - f N-acetyl) a3nino-14-hYdroxvl2 - r 2 - f 4-hvdroxv-3> 
methoxycvclohexyH -1-methvl vinyl "| -23 . 2 5-dinethoyY> 
5 13 . 19 . 21,27-tetramethyl-11.28-dioxa-4-azatricvclo 
f22 . 3 . 1 . 0 4 ' 9 1octacos-18-ene-2 . 3 . 10 . 16-tetraone 
A sample of the first title compound of Example 2 (crude, 
lOOmg) was, taken up in methanol (10ml) and acetic anhydride 
(0.6ml) was added. After being stored at 4*C for 3 days 
further acetic anhydride (0.3ml) was added and the reaction 
mixture was stored at this temperature for a further 2 
days*. The reaction mixture was then poured into saturated 
aqueous sodium hydrogen carbonate solution (100ml) and this 
was then extracted with diethyl ether (100ml) . The 
±$ separated organic extract after washing with brine was 
dried (MgS0 4 ) , filtered and concentrated in vacuo to a 
foam. Chromatography on silica eluting with 

dichloromethane/acetone in an increasing acetone gradient 
then gave material which was further purified by 

^20~ chromatography ~~ on ~ sili ^ to give 

~the~~titie compound (37mg) as a foam. 

— MS: -929.-1- [M+Rb] + ; 867.9 [M+Na] + ; 846 [M+H] + ; 769.1 

[M+H-H 2 O-CH 3 C0NH 2 ] + 

13 C NMR (CDC1 3 ) 6: 212 (C16); 190.2 (C2) ; 169.8 (C10) ; 
25 169.4 (CH3CONH); 163.1 (C3); 140.2 (C19) ; 135.6 (C41) ; 
132.2 (C29) ; 129.4 (C31) ; 122.2 (C18) ; 116.4 (C42) ; 87.8 
(CI); 84.2 (C34); 76.8 (C12); 76.3 (C23) ; 74.9 (C24) ; 70.4 
(C14); 52.7 (C17); 51.2 (C9) ; 47.8 (C20) ; 45.1 (C15) ; 44.1 
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(C5) ; 41.6 (C13); 31.3 (C36) ; 30.6 (C37) ; 27.3 (C8) ; 26.0 
(C21) ; 24.3 (C6) ; 22.9 (CH3CONH) ; 21.4 (C7) ; 18.3 (C44); 
16.9 (C47) ; 15.5 (C43) ; 14.8 (C30) ; 9.5 (C39) 

2 Further elution then gave the CI isomeric compound (4 6mg) . 
MS: 929.1 . [M+Rb] + ; 867.5 [M+Na] + ; 845.6 [M+H] + ; 
827.6 [M+H-OH] + ; 768.6 [M+H-HjO-CI^CONHj ] + 

13 C NMR (CDCI3) 6: 210.4 (C16) ; 194.3 (C2) ; 169.4 
(CIO); 169.0 (CH 3 CONH) ; 166.1 (C3) ; 137.8 (C19) ; 135.7 
10 (C41) ; 131.7 (C29) ; 129.5 (C31) ; 123.7 (C18) ; 116.5 (C42) ; 

89.7 (CI); 84.2 (C34) ; 77.9 (C12) ; 76.0 (C24) ; 74.5 (C23) ; 

69.8 (C14); 39.5 (C13) ; 28.2 (C21) ; 27.3 (C8) ; 25.2 (C6) ; 
23.1 (£H 3 CONH) ; 21.5 (C7) ; 16.9 (C47) ; 13.2 (C30) ; 9.9 
(C39) 

15 Example 5 

17-Allvl-l-rN-formvllamino-14- hvdroxv-12-r2-f4-hvdroxv-3- 
methoxvcvclohexvl < -1-methvlvinvl 1 -23 . 25-dimethoary- 
13.19.21. 27-tetramethvl-ll . 28-di ova-4-azatT-i eve l p 
r22.3.1.0 4 ' 9 1 octacos-ia -ene-2 .3.10. 16-tetraone 
20 s) "~~17^KIXvr=r4 -^butvl dimethyl si 1 v l oxv- 1 2 - r 2 - f 4 - 

^utvl dimethyl s i 1 vl oxv-3 -nethoxvcvcl o hexvl > - 1 -methvl vinvl 1 
-23 . 25-dimethoxv-l-hvdroxv-13 . 19 . 21 . 27-tetr amethvl-ll . 28- 
dioxa-4 -azatricvclo r 22 . 3 . 1 . o 4 > 9 1 octacos-18-ene-2 . 3 . 10 . 16- 
tetraone 

25 To a solution of FR-900506 (500mg, 0.622mmole) in dry 
dichloromethane (20ml) at room temperature under nitrogen 
was added 2 , 6-dimethylpyridine (0.4ml) and ^butyl- 
dimethylsilyl triflate (362mg, 1.32mmole). After 30 
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minutes at , room temperature further ^butyldimethylsilyl 
triflate (362mg, 1.32mmole) was added and the reaction 
mixture Was stirred for a further 3 0 minutes at room 
temperature. Dichloromethane (30ml) was then added and the 
5 reaction mixture was extracted with dilute aqueous 
hydrochloric acid (25ml) and brine (25ml). The organic 
extract was dried (MgS0 4 ), filtered and evaporated to an 
oil in vacuo. Purification by column chromatography on 
silica eluting with hexane/acetone [9:1] gave the title 
10 compound (606mg, 94%) as an oil. 
MS: 1055 [M+Na ]■"*"; 1117 [M+Rb] + 

-b) -l-7-Aaivl-i-chloro-12-r2-f4^ t butvldimethYlsilvloxY-^- 
roethoxycyc} obexvl 1 -1 - methvl vinvl 1 -14 ^butvldimethyl 
silYlQXY-23 ■ 25-dimethoxv-13 .19.2 1. 27-tetramethvl-U. 28-diova 
15 - 4 "azatricvclor22 -^-^n 4 ' 9 1 octacos-l8-ene-2 . 3 . 10 . is- 
tetraone 

A sample of the compound of step (a) (ig) in dry 
dichloromethane (10ml) was added dropwise over 5 minutes to 
a stirred solution of thionyl chloride (0.35ml) and 

20 pyridine (0,9 4 ml) in dry dichloromethane (10ml) After 

— stirring —for a further 5 minutes at room temperature the 
. reaction, mixture was poured -into saturated aqueous sodium 
hydrogen carbonate solution (50ml) and this was extracted 
with diethyl ether (100ml The separated organic extract 

25 after washing with dilute aqueous hydrochloric acid (1M, 
50ml), water and brine was then dried (MgS0 4 ) , filtered 
and concentrated in vacuo to give the subtitle compound as 
a foam (lg) . 
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c) 17-Allvl-l-amino-12-r2-M- t butvldimethvlsilvloxv-3- 
aethoxvcvcl ohexvlWl-methvlvinvn-lA^butvldiinethvl 
silvloxv-23 . 25-dimethoxv-13 .19.21. 27-tetramethvl-ll . 28-dioxa 
-4-azatric vclo r 22 . 3 . 1 . 0 4 ' 9 1 octacos-18-ene*2 .3.10. 16- 

A sample of the crude subtitle compound from step (b) 
(744mg) was dissolved in THF (10ml) and this was then added 

dropwise to concentrated aqueous ammonia solution (5ml) . 

The reaction mixture after being stirred vigorously for 15 
1Q minutes was diluted with water (25ml) and diethyl ether 

(50ml) . The diethyl ether extract was then separated and 

was washed with brine before being dried (MgS0 4 ) , 

filtered and concentrated in vacuo to a foam. 

Chromatography on silica eluting with hexane/ethyl acetate 
^5 [5:1] then gave the subtitle compound as a foam (250mg) . 

d) l7-AllYl-l-(N-fPrPYl)?minP-l2-r2-f4- 1: ^tYt<?iTPethY3 r 
s i lvloxv- 3 -methoxvcvcl ohexvl 1 - 1 -methvlvinvl 1-14- 
t butvldimethvlsilvloxv-23 . 2 5-dimethoxv-13 . 19 . 21 . 27- 
tetramethvl-11 . 28-dioxa-4-azatricvclo T22 . 3 . 1 ■ 0 4 ' 9 1 octacos- 

2o"19"^ng-2T-3-.lQ«l€"^^g^P^ 

To a- crude sample — of the subtitle compound -from step (c) 
(120mg) in formic acid (4ml) at room temperature was added 
acetic anhydride (0.2ml) . After stirring for 4 hours at 
room temperature the reaction was stored at 4*C for 16 
2^ hours before being poured into saturated aqueous sodium 
hydrogen carbonate solution (100ml) . After stirring this 
mixture for 20 minutes at room temperature it was extracted 
with diethyl ether (50ml) and this extract was then washed 
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with brine before being dried (MgS0 4 ) , filtered and 
concentrated in vacuo to give the subtitle compound as an 
oil. 

e ) 17-Allvl-l-(N-fonnvl)aiDin o-l4-hvdroxvl2>r2-M-hYdmYy 
5 3 -me thoxvcvcl ohexvl 1 - 1 -met hyl vinvl 1-23.25-d imethoyy- 
13 , 19 ■ 21 ■ 27-tetramethvl-ll . 28-d i oxa-4-a2atricvcl Q 
F 22 » 3 . 1 . 0 4 ' 9 1 octacos> 18-ene-2 .3.10, 16-tetraone 
A crude sample of the subtitle compound from step (d) 
(12 0mg) was taken up in * methanol (3ml) and aqueous 
10 hydrofluoric acid was added (0.2ml). After 2 hours at room 
temperature the reaction mixture was poured into saturated 

aqueous — sodium — hydrogen-carbonate solution— (2 0ml ) and this 

was then extracted with diethyl ether (40ml). The 
- separated organic extract was then washed with brine before 
15 being dried (MgS0 4 ), filtered and concentrated in vacuo 
to a foam. Chromatography on silica eluting with 

hexane/acetone [2:1] then gave the title compound (30mg) as 
a foam. 

MS: 915.2 [M+Rb] + ; 831.6 [M+H] + ; 813.6 [M+H-H 2 0] + ; 
20 768 * 6 [M+H-H 2 0-H 2 NCHO] + 

-He NMR — (CDCI3-) * s 214.6— (C16) ; —193. 6 (C2) ; 169.2 

■t (CIO)-;- \16^— <.C3;)r^ ; 

122.6 (C18); 116.5 (C42) ; 88.7 (CI); 84 (C34); 77.9 (C12) ; 

69.2 (C14); 56.2 (C9) ; 48.7 (C20) ; 43.6 (C15) ; 39.9 (C13) ; 
25 24.2 (C6) ; 20.8 (C44) ? 16.7 (C47) ; 14.7 (C43); 14.0 (C30) ; 

11.1 (C39) 

17-fillYl"l-fl^0ro-X4-hvdroxv-12-r2 -M-hvdroxv>3-methoxvcvclo 



WO 91/13889 PCT/GB91/00393 

- 34 - 

hexvl)-l-niethvlvlnvn-23 . 25-dimethoxv-13 .19 .21. 27- 
tetramethvl-11 . 28-dioxa-4-azatricvclo r 22 . 3 . 1 . o 4 * 9 1 octacos- 
18-ene-2 . 3 .10 . 16-tetraone 

To a cold (0 # C) solution of the subtitle compound of 
5 Example 5(a) (250mg) in dry dichloromethane (10ml) under 
nitrogen was added diethylaminosulphur trifluoride 
(lOOmg) . After stirring for 2 hours at 0 - C the reaction 
mixture was poured .into saturated aqueous sodium hydrogen 
carbonate solution (30ml) and this was then extracted with 
10 diethyl ether (100ml), The separated organic extract after 
washing with brine was dried (MgS0 4 ) , filtered and 
concentrated in vacuo to a foam (248mg) . This was then 
dissolved in acetonitrile (10ml) and 4 0% aqueous 
hydrofluoric acid (0.2ml) was added. After being stirred 
^2 for two hours at room temperature the reaction mixture was 
poured into saturated aqueous sodium hydrogen carbonate 
solution (50ml) and this was then extracted with diethyl 

ether (100ml) . Th e sepa rated _prganic extract was then 

washed with brine and was dried (MgS0 4 ) , filtered and 
— 2Q— concentrated- — i-n=vaeuo to an oil. Chromatography on silica 
©luting with dichloromethane/ acetonitrile . [2:1] then gave 
the title compound (28mg) as a foam. 

MS: 890.5 [M+Rb] + ; 828.9 [M+Na] + ; 787 [M+H-HF] + ; 769 
[M+H-HF-H 2 0] + 

25 NMR Sz -139 . 55 (d, J=28 . 15Hz ) ; -141.55 (d, J=28 . 15Hz) 

(two rotamers) 

13 C NMR (CDC1 3 ) 6: 211.9 (CIS); 192.3 (C2) ; 169 (CIO); 
164.2 (C3); 140 (C19) ; 135.6 (C41) ; 132 (C29) ; 129.5 (C31) ; 
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m 122.8 (C18>; ,116.5 (C42) ; 112.8 (CI); 84.2 (C34) ; 77.2 
(C12); 76.0 (C23); 75.1 (C25) ; 73.5 (C35) ; 72.5 (C24) ; 69.8 
(C14); 48.1 (C20); 45 (C5) ; 43.8 (C15) ; 40.8 (C13) ; 32.3 
(C26); 31.2 (C36); 30.7 (C37) ; 26.8 (C8) ; 25.9 (C21) ; 25.0 
5 (C6); 21.7 (C7) ; 19.4 (C44) ; 15.8 (C47) ; 15.1 (C43) ; 14.5 
(C30) ; 9.7 (C39) 
Example 7 

The first title compound of Example 2 was tested in Test D, 
and found to inhibit IL-2 secretion by 50% (IC 50 ) at a 
10 concentration of 2xlO~ 10 M. 
Example 8 

^Yl-rrl^d thvdr-oxv^ l - 2^r 2 =7 cvcl Bn^Rtvl - 3 -c^rhoxa l d^hy H^ ) 
-l-methYlvinyl ] -23 , 25-din.Pthow-i 3 i o , 21 . 27-tPj-r aine thvl - 
1-j -, f 28-diPXa-4-azatricvel o f 22 . 3 . 1 . O 4 > 9 1 octacos-18-ene- 
15 2.3.10.16-tetrann*. 

(a) I 7 -Al 1 Yl ~ 1 -hVdroxv- 12 - r 2 - (& - hydroxy- * -me thnvyr^ i " 
hgyYl)-;-mfithYlvi nyn-i4- t : butvldi m ethvlsilv1nv V -23.2S- 
d4methpxY-j 3 , 1 <> ■ ?1 . 27-tetramethvl -i i ? 8-diox a -4- aza i: r i CVff1 n 
r22 t 3 , 1 . 0 * ' 9 1 octacos-1 «-ene-2 . 3 . 1 n p is-tctraonp 
20 A solution of the product from Example 5(a) (1.28g) in 
methanol (lOOml) - containing pyridinium p-toluene sulphonate 
was stirred for 18- hours-at room temperature. Volatiles 
were then removed in vacuo and the residue was dissolved in 
diethyl ether. The ethereal solution after washing with 
25 saturated aqueous sodium hydrogen carbonate solution, 
dilute aqueous hydrochloric acid (IN) , saturated aqueous 
sodium hydrogen carbonate solution and brine was dried 
(MgS0 4 ) , filtered and evaporated in vacuo to give the 
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subtitle compound as a pale yellow foam (0.97g). 
(b) 17*Allvl-l-hvdroxv-12-r2-f4-trifluoro]nethvlsulDh onvloxv 
-3-metho xvcvcloheyvl^-l-inethvlvinvl1-14- t butvldiiDet:hyl 
silvloxv-23 . 25-dimethoxv-13 .19.21. 27-tetramethvl-ll . 28-dioxa 
5 -4 -azatricvcloT 2 2 . 3 . 1 . 0 4 ' 9 1 octacos-18-ene-2 .3.10. 16- 
tetraone 

To a cold (-10 # C) stirred solution of the product of step 
(a) (0,97g) in dry dichloromethane (25ml) under nitrogen 
was added trif iuoromethanesulphonic anhydride (0. 1ml) . 
After stirring for 15 minutes at -10 "C, saturated aqueous 
sodium hydrogen carbonate solution was added and the 
reaction mixture was extracted with diethyl ether. The 
ether extracts were then washed with saturated aqueous 
sodium hydrogen carbonate solution, dilute aqueous 
25 hydrochloric acid (IN) , saturated aqueous sodium hydrogen 
carbonate solution and brine before being dried (MgS0 4 ), 
filtered and concentrated in vacuo to give the title 
compound as an oil (0.95g). 

(c) 17-Allyl-l-hvdroxv-12-r2^( cvclopentvl-3-carboxaldehvde) 

- 20 — -1-methv^^^^ 

13.19.2?.. 27-tetramethvl-ll . 28-dioxa-4-azatricvclo _ 

"P22-.-3-.-1t0* '• 9 Toctacos-18-ene-2 .3.10. 16-tetraone 

Silica (55g, Merck Kieselgel 60) was added to a solution of 
the product from step (b) (0.9g) in dichloromethane 
2g (250ml) . Volatiles were then removed in vacuo at room 
temperature and the resulting freely flowing powder was 
stored at 8*C for 16 hours. The support was then washed 
with ethyl acetate and 10% aceton in ethyl acetate 
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containing . 2 ,,6-dimethylpyridine. The combined organic 
extracts after washing with, saturated aqueous sodium 
hydrogen carbonate solution, dilute aqueous hydrochloric 
acid (IN), saturated aqueous sodium hydrogen carbonate 
5 solution and brine were dried (MgS0 4 ) , filtered and 
concentrated to an oil in vacuo. Chromatography on silica 
eluting with hexane in an acetone gradient then gave the 
title compound (0.12 6g) as a foam. 

(d) 17-Allvl-l A4-di hvdroxy-l2-r2-(cvclopentvl-3- 
10 ce^bqxeldehyde) - j-jnethYlvinvl 1 -23 . 25-dimethoyv- l 3 .19.21.^7- 
*etr«rethVl-ll . 28-dioxa-4-azatri cvclo T22 . 3.l.Q 4 f 9 i octacos- 

-18-ene-2~3— 10— 3 6 -tetraone 

To a solution of the compound of step (c) (25mg) in 
acetonitrile (5ml) was added 40% aqueous hydrofluoric acid 
15 (1ml) . After stirring for 1 hour at room temperature the 
reaction mixture was poured into saturated aqueous sodium 
hydrogen carbonate solution and the mixture was extracted 
with diethyl ether. The organic extract was then dried, 
(MgS0 4 ) , filtered and evaporated to an oil in vacuo. 

20 Chromatography qn_ silic^eluting^ with^cetone/hexane^x 1:2] 

— then-gave -the-t it le-compound (18mg) as a foam. 
—Example 9 . . _ _ 

1 , 14-dihvdroxvl2-r2-fcvcl opentyl-3-carboxaldehvde^ -i - 
netfrvlvinvll -2 3 . 25-dimethoxv-17- propvl-13 .19.21.27- 
25 tetramethvl-ll . 28-di oxa-4-azatricyclo r 22 . 3 . 1 . 0 4 ' 9 1octacos- 
18-ene-2 .3.10. 

To a solution of the product of Example 8 (I5mg) in 
methanol (4ml) was added Pd-on-C (4mg, 10%) and the 
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. resulting suspension was then stirred in an atmosphere of 
hydrogen for 1 hour at O'C. The reaction mixture was then 
filtered and volatiles were removed in vacuo. 
Chromatography on silica then gave the title compound as a 

5 foam (13mg).: 
Example lo 

H7-AUY I -1 .14-dihvdroxv-12-r2-re v clon e nt V 1.-3- me i,h a no1 \- 
1-methvlvinYl 1-?3 , 25-dimethoxv-l3 . 1 9 . ?i . 27-fc^ am ^ Y l - 
U , 28^dioxa-4-ar,at,ricvc3 or?? - 3 _ 7 . n * > 9 Toetac OS -i8-ehP- 
10 2.3.10. 16-tetraot^B 

(a) * 7 -*llYl -1.-hvdroyv-i2-r2-f C v f -io nP ni- v i -i - met h ano i i -i - 

methylvinvl 1 -1 4- t butvldimethvl s n vT nv y -23 .^-h^^ ) ,_ 

13 , 3,9 . 21 . 27-tPtramethvl -11 . 28-di nxa-4-aaalricvel a 
r22 t 3 t l,p 4 > 9 1 octacos-ie-ene-2 . 3.10.1 fi-t-^T-ar^ 
15 To a solution of the product of Example 8(c) (I70mg) in dry 
THF (15ml) at -70 *C was added a solution of L-selectride in 
THF (1M) slowly under nitrogen until no starting material 
remained (0.4ml). Saturated aqueous ammonium chloride 
solution (0.5ml) was then added at -70 *C followed by 
;2o^^ eous -^y^rogen = pe M ^^^ and 

_ _^anplamine (0^lml)_. Af ter„__warming_.to 0 • C the reaction 

mixture - was— extracted - with diethyl "ether and this was 
washed with water (x2) , dilute aqueous hydrochloric acid 
(IN) and saturated aqueous sodium hydrogen carbonate 
25 solution, before being dried (MgS0 4 ) , filtered and 
evaporated to an oil in vacuo. Chromatography on silica 
eluting with acetone/hexane [2:7] then gave the title 
compound (151mg) as a foam. 
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I' MS (FAB): 911 [M+Na] + ; 972 [M+Rb] + . 

17-AllYl-l . 14-dihvdroxv-12 -r2- fcvclonentvl -3-aethannl ) - 
1-methVlvinvl 1-23 . 25-dimethoxv- l3 .19.21. - 
11 , 28-dioxa-4-a2atr i cvclor22 .3.1. ni-«- Si oetacos-1 fi-^o. 
5 2.3.10. 16-tetraona 

To a solution of the product of step (a) (150mg) i n 
acetonitrile (20ml) was added 40% aqueous hydrofluoric acid 
(3ml). After stirring for 1 hour at room temperature the 
reaction_ mixture was poured into saturated aqueous sodium 
10 hydrogen carbonate solution and the mixture was extracted 
with diethyl ether. The organic extracts were then dried, 

0MgSO 4 -) ,— f-i-ltered-and -evaporated to an oil in vacuo. 

Chromatography on silica eluting with acetone/hexane [1:3] 
—then gave the title compound (l30mg) as a foam. 
15 MS (plasma spray): 738.54 [M+H-2H 2 0] + ; 756.58 
[M+H-H z O] + ; 774.6 [M+H] + ; 791.57 [M+NH 4 ] + 

13 C NMR (CDC1 3 ) 6i (Major rotamer) 212.5 (C16) ; 
196.2 (C2); 169 (CIO); 164.7 (C3) ; 138.8 (C19) ; 135.5 
(C40); 131.4 (C31); 131 (C29) ; 122.4 (C18) ; 116.5 (C41) ; 97 
_20 _ (C1 >_? J 1 ' 1 (C12) ; 75 (C23) ; 6 9.9 ( C14) ; 67 (C37) ; 56.5 
(C9); 48.5 (C20) ; 43.6 (C15) ; 27.6 (C8) ; 26 (C21) ; 24.4 

(C6)L_20.9 (C7) ; 20.3 (C43) ; 13.9 (C30) ; 9.5 (C38) 

Example n 

1 , \ 4 -d , ih Yd r OXV- 1 2 - r 2 - < cvc 1 opent v l - 3 -methanol 1 - 1 -weth vl vi n Y l ] 
25 ~ 23 » 25-dimethoxv-17-propvl-1 3 . 19 . 21 . 2 7 -tetram«>1-hvl -1 1 . ?ft- 
- djPxa-4-azatricvcl oT22 . 3 . l . o * / 9 loctacos-l8- e n P -7 . 3 . i o . m- 
tetraone 

To a solution of the title compound of Example 10 (22mg) in 
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methanol (10ml) was added 10% Pd-on-C (5mg) and the 
resulting suspension was then stirred in an atmosphere of 
hydrogen for 2 hours at 0*C. The reaction mixture was then 
filtered and volatiles were removed in vacuo. 
5 Chromatography on silica then gave the title compound as a 
foam (18mg) . 

MS (plasma spray): 794 [M+NH 4 ] + 

. gxeyiple 12 ... 

1 7 - A-l 1-v-l - 1 -hydroxy- 1 2 - f 2 - f cvcl opent vl - 3 -ca-rboxvl i-e acid 1 

10 -1-methylvinyl 1 -14- t butyldimeth vlsilYloxy-23 . 25-dimethoxv- 
13 . 19 . 21 , 27-tetramethvl-ll . 28-dioxa-4-azatricvclo 
P22 . 3 > 1 . 0 4 ' 9 1 octacos-18*ene-2 . 3 . 10 . 16-tetraone 
To a solution of.^jthe^ product of Example 8(c) (393mg) in 
^butanol (30ml) containing 1-methylcyclohex-l-ene (4ml) 

^ was added dropwise a solution of sodium chlorite (0.75g) 
and sodium phosphate (0.75g) in distilled water (10ml). 
After stirring for 10 minutes at room temperature the 
reaction mixture was partitioned between ethyl acetate and 
water and the organic extract was separated. This was then 

^-washed — with — aqueous^ -sodium phosphate solution, an aqueous 

sodium thiosulphate/ sodium phosphate mixture _ and aqueous 
sodium phosphate solution before being dried (MgS0 4 ), 
filtered and evaporated in vacuo to give the title compound 
(350mg) as a foam. 

25 Example 13 

17-Allvl-1.14-dihvdroxvl2-r2-fcvclopentvl-3 -carboxvlic 
acid) -1-methvlvinvl 1 -23 . 25-dimethoxv-13 . 19.21. 27- 
tetramethvl-11 . 28-dioxa-4-azatricvclo r 22 .3.1. octacos- 
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. 18-ene-2 . 3 . 10 .1 (i-fptp nne 

To a solution of the product of Example 12 (350mg) in 
acetonitrile (30ol) was added 40% aqueous hydrofluoric acid 
(3ml) . After stirring for 1.5 hours at room temperature 
5 the reaction mixture was poured into ethyl acetate and the 
organic extract was washed with water and saturated aqueous 
sodium phosphate solution (x4) before being dried 
(MgS0 4 ), filtered and evaporated to an oil in vacuo. 
Chromatography on silica eluting with acetone/hexane/acetic 
10 acid [40:10:1] then gave the title compound (32mg) as a 
foam. 

-MS (FAB)"!- 771.-02 [iFOff+H] + T " 811 [M+Na] + ; 872.72 

13 

C NMR 6: (Major rotamer) 212.6 (C16) ; 196.1 (C2) ; 
1S 181.6 (C37); 169.1 (C10); 164.7 (C3) ; 138.9 (C19) ; 135.6 

(C40); 132.7 (C29); 130.3 (C31) ; 122.6 (CIS); 116.7 (C41) ; 

98.6 (CI); 77.8 (C12) ; 75.3 (C23) ; 73.6 (C25) ; 72.6 (C24) ; 

70.0 (C14); 56.7 (C9) ; 52.9 (C17) ; 48.7 (C20) ; 26.3 (C21) ; 

24.6 (C6); 21.1 (C7) ; 20.4 (C43) ; 14.1 (C30) ; 9.7 (C38) . 
2Q Example 14 

17-AllYl-l . 14^di hydroxy- 1 2-r2-rrvn1 opentvl-3-carboyYi j <~ 

Ve l d inethvl" ester) -1-methvlvinvl 1 -2 3 . 25- dimethoyy- 
13 , 19 , 21 , 27-tetramethvl -11 . 2B-dio x a-4-azatT-i rvrl o 
r 22 • ? . 1 , O 4 -^- 9 -! pctacos-1 fl-enc-2 . 3 . r Q . 16-tetraonc 
__ To — a — solution of the product of Example 13 (25mg) in 

diethyl ether (5ml) at 0'C was added diazomethane. 

Volatiles were then removed in vacuo to give the titl 

comp und as a foam (25mg) . 
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Example 15 

1 . i4-dihvdrQXV-12-r2-fcY clopen tvl " 3 " carboxvllc acid methvl 
ester) -l-methvlvinvl 1 -23 . 2 5-di fflethoxv-17-propvl-13 . 19 . 21 . 2 7- 
tetramethvl-11 . 28-diox a-4-azatricvclo r 22 ,3,1. c4^1 octacos- 
5 lB-ene-2.'. 3.10. 16-tetraone 

To a solution of the product of Example 14 (20mg) in 
methanol (10ml) was added 10% Pd-on-C (4mg) and the 
resulting suspension was then stirred in an atmosphere of 
hydrogen for 2 hours at 0*C. The reaction mixture was then 
filtered and volatiles were removed in vacuo. 
Chromatography on silica then gave the title compound as a 
foam (17mg) . 
Example 16 

l.l4-dihvdroxvl2-r2-fCY glQpentvl-3-carboxvlic acid) 
15 -l-methvlvinvl 1 -23 . 25-dim ethoxv-17-propvl-13 . 19 . 21 . 27- 



10 



tetramethvl-11 . 28-diox a-4-azatricvclo r 22 ,3,1. P^-^l octacos- 
l8-ene-2 .3.10. 16-tetraone 

To a solution of the product of Example 15 (18mg) in 
methanol (10ml) was added 10% Pd-on-C (4mg) and the 
~2o~r"e"sul ting" suspension — was — then— strirred~i~ix^an^ atmosphere of 
hydrogen — for-2— hours-at- 0 A C-? The reaction- mixture -was then 



filtered and volatiles were removed in vacuo. 
Chromatography on silica then gave the title compound as a 
foam (17mg) . 
25 MS (FAB) : 874 [M+Rb] + 
Example 17 

l7-Allvl-l-hvdro xv-12-r2-(cvclopentvl"3-methvl 
propenoate)-l-methvlvinvn-14- t butvldimethvlsilvloxv - 
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. 23 , 25-djmethoxv-13 . 19 . 21 . 27 -tetramethvl-n . 28-dioxa-4> 

^Z^triCVClo T 22 , 3 . 1 . 0 4 ' 9 1 octaco s-18-ene>2 ,3.10. 16-tetraone 
A solution of the product of Example 8(d) (140mg) and 
(carbomethoxymethylene) triphenylphosphorane (140mg) in dry 
5 distilled toluene (10ml) was stirred and heated at 70 m C for 
one hour. After stirring at room temperature overnight the 
reaction mixture was diluted with diethyl ether and this 
was then washed with saturated aqueous sodium hydrogen 
carbonate solution and brine. The organic extract was then 

10 dried (MgS0 4 ), filtered and evaporated to an oil in 
vacuo. Chromatography on silica eluting with hexane in an 
increasing diethyl ether gradient then gave the title 
compound (70mg) as a foam. 
Example 18 

15 1 7 - Al 1 vl - 1 , 1 4 -d ihvdroyv- l 2 - T 2 - f cvclopentvl - 3 -methvl 

propenoate) -1-methvlv invl 1 -23 . 25-dimethoxv-13 .19.21. 27- 
tetrgmethyl-Xl . 28-dioxa-4-az atricvclor22 -3.1.Q ^ 9 l 
octacos-18-ene-2 .3.10,1 6-tetraone 

To a solution of the product of Example 17 (7 0mg) in 
20 acetonitr ile (10ml) was added 4 0% aqueous hydrofluoric acid 

(-lml-)-. After — stirring for 1 hour at room temperature the 

— reaction — mixture was — poured into -saturated aqueous sodium 
hydrogen carbonate solution and the mixture was extracted 
with diethyl ether. The combined ether extracts, after 
25 washing with saturated aqueous sodium hydrogen carbonate 
solution, were dried (MgS0 4 ) , filtered and concentrated 
to an oil in vacuo. Chromatography on silica eluting with 
hexane in an increasing acetone gradient then gave the 
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title compound (55xng) as a foam. 

MS (plasma spray): 792.78 [M+H-2H 2 0] + ; 810.80 
[M+H-H 2 0] + ; 828.86 [M+H] + ? 845.84 [M+NH 4 ] + 
MS (negative plasma spray): 826.09 [M-H] + 
5 X H NMR (CDC1 3 ) 6: 6.93 (1H, dd, J-8.1 and 16.6 Hz) 
5.78 (1H, d, J=5.78 H2) , 3.71 (3H, s, C0 2 Me) 

13 C NMR 6: (Major rotamer) 212.4 (C16) ; 196.1 (C2) 
_153.3 (C38); 138.8 .„(C19) ; 135.4 _ _(C43) ; 122.6_(C18); 119 
(C37); 116-6 (C44); 97.1 (CI); 56.6 (C9) ; 51.3 (C40) ; 9.7 
10 (C41). 

Example 19 

I . 14 -dihvdroxv-12- r 2- fcvclopentvl-3-carboxaldehvde^ -1-methvl 
vinvl 1 -23 . 25-dimethox v-17-ethvl-13 . 19 . 21 , 27-tetramethvl- 

II . 28-dioxa-4-azatricvclor22 .3 . 1 . 0 4 ' 9 1 octacos-18-ene- 
15 2.3.10. 16-tetraone 

(a) l-Hvdroxv"12-f2-rcvclopentvl-3-carboxaldehvde^ -l-methvl 
vinvl 1 -14- t butvldimethylsilvloxv-23 , 25-dimethoxv-17-ethvl- 
13 . 19.21. 27-tetramethvl-ll . 28-dioxa-4-azatricvclo 

r 22 . 3 . 1 . 0 4 y9 1octacos-18-ene-2 - 3 . 10 . 16-tetraone 
2Q— The- — s-ubtit-le — compound — was- -prepared — from — FR-9 00520 in a 
manner analogous -to-the compound of Example 8 (c) . 

(b) 1 . 14-dihvdroxv-12- T2- ( cvclopentvl-3-carboxaidehvde) -1- 
methvlvinvl 1 -23 . 2 5-dimethoxv-17-ethvl-13 . 19 , 21 ■ 27- 
tetramethvl-il . 2B-dioxa-4 -azatricvclo r 22 . 3 . 1 . 0 4 ' 9 1 octacos- 

25 l8-ene-2 .3.10. 16-tetraone 

The product of step (a) was deprotected following the 
method of Example 8(d) to give th title compound. 
Example 2Q 
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1, 14-dihvdroxv-12-r2"fcvclQPen^Y l-3-metihanolWl-inet:hYlvinYl ] 
-23 , 25-dimethoxv-17-ethvl-13 . 19.21. 2 7-tetramethvl-ll . 28- 
dioxa-4-azatricvclor22 . 3 . 1 . Q 4 ' 9 1octacos-18-ene>2 .3.10. 16- 
tetraone 

5 The product of Example 19 was reduced by the method of 
Example 10(a) to give the title compound, 
MS (plasma spray): 779 [M+NH 4 ] + 
Example 21 

:3. t 14>d^hvdroxvi2-r2-fcvclopen tvl-3>carboxvlic acidy 
10 -1-methvlvinvl 1*23 . 25-di methoxv-l7-ethvl-13 .19.21. 27* 

tetramethvl-11 . 28 -dioxa-4-a2atricvclo r 22 . 3 . 1 . 0 4 ' 9 1 octacos- 
l-8-ene-2-.-3,-l-0v4-6-tetraone 

Oxidation of the product of Example 19(a) following the 

method of Example 12 and then deprotection following the 
15 method of Example 13 gave the title compound. 

MS (FAB): 709 [M+Na] + 

Example 22 

1.14-dihvdroxv*12-r2-fcvclope ntvl-3-carboxvlic acid methyl 
ester! -1-methvlvinyl 1-23 . 25-dlmethoxv-17-ethvl-l3 . 19 . m .?7- 

20 tetramethvl-ll • 28-dioxa-4-azatr j c vclo T22 . 3 . 1 . 0 4 ' 9 1octacos- 

18-ene-2 ■ 3- 10- 16-tetraone — 

ZlE^erifi«aj;j,pn — of .the product of-Example -21- following the 
method of Example 14 yielded the title compound. 
Example 23 

25 1 . 14 -d ihvdroxv- 1 2 - T 2 - ( cvcl openty l -3 -methyl prop^noate 1 -1- 

mgthYlvinvn-23 . 2S-dlmethoxv-17- ethvl-13 . 19 ■ 21 . 27-tetra 

mgthVX-11 . 28-dioxa-4-azatricvc1 of 22 . 3 . 1 . 04 . 9 1 octacos-18-ene- 
2.3.10.16-teti-anm> 
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Wittig reaction on th product of Example 19(a) following 
the method of Example 17 and then deprotection following 
the method of Example 18 gave the title compound. 
MS (plasma spray): 834 [M+NH 4 ] + 
5 Example 2 4 

l"Hvdroxv-12-f2-rcvcI opentvl-3-carboxaldehvdeWl- 
methvlvinvn -23 . 25-dimethoxv-17-propvl-13 - 19 . 21 .27- 
tetramethvl-11 . 28-dioxa-4 -azatricvclor22 . 3 . 1 . 0 4 ' 9 1octacos- 
18-ene-2 , 3 . 10 . 16-tetraone 

10 a ) 1 -Hydroxy- 1 2 - r 2 - ( 4 -tri f luorometh vl sulphonyl oxv- 3 - 

methoxvcvclohexvl 1 -l-methvlvi nvll -23 . 25-dimethoxv-17-propvl- 

13 . 19 . 21 . 27-tetramethvl-l l . 28-dioxa-4-azatricvclo 

r 22 . 3 . 1 . 0 4 * 9 1 octacos-18-ene -2 .3.10. 16-tetraone _ _ 

To a cold (-10*C), stirred solution of l-hydroxy-12-[2- (4- 

15 hydroxy-3-methoxycyclohexyl) -1-methylvinyl] -23 , 25-dimethoxy- 
17-propyl-13 , 19 , 21 , 27-tetramethyl-ll , 28-dioxa-4-azatricyclo 
[ 22 . 3 . 1 . 0 4 ' 9 ] octacos-18-ene-2 ,3,10, 16-tetraone (Example 
12, WO 89/05304) __(0.3g)_in &*y_ dicMq^methane (12ml) under 
nitrogen was added trif luoromethanesulphonic anhydride 

2Q-^(0 lmir)=^-until— =no — starting - material remained.=Saturated 

_ aqueous, .sodium hydrogen carbonate. solution was then added 

and the reaction mixture was extracted with diethyl ether. 
The ether extracts, after washing with saturated aqueous 
sodium hydrogen carbonate solution, dilute aqueous 

25 hydrochloric acid (IN) , and saturated aqueous sodium 
hydrogen carbonate solution, were dried (MgS0 4 ) , filtered 
and concentrated in vacuo to give the title compound as an 
il (300mg) . 
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b > l-HV<aroxv-12-r2- revel open tvl-3-carboxaldghvde^-T- 
inethYl vinyl 1 -23 . 25-dimethoxv.Q 7 -propyl -i 3 . 19 . . 37- 
tetramethVl-1 1 . 28-dioxa-4-a7.atri evelo f 22 . 3 . 1 . n « , 9 ■, octacQfl _ 
18-ene-2 .3.1 0. 16-tetraone 
5 Silica (I8g, Merck Kieselgel 60) was added to a solution of 
the product of step (a) (300mg) in dichloromethane (100ml) . 
Volatiles were then removed in vacuo at room temperature 
and the resulting freely flowing powder was stored at S'c 

" for 16 ~ hours. The support was then washed with acetone 
10 containing triethyl amine and the solvent was evaporated in 

vacuo to an oil. Chromatography on silica eluting with 

hexane in an acetone gradient then gave the title compound 

as a foam (51mg) . 

Example 2S 

15 1 -HVdrPXV-1 2 - r 2 - r cvcl nr^nfyl - 3 _ me th a nol 1 - 1 -methvl vinvl 1- 
23 , 2$-<aimethQXY-17-proPVl -13 . 1 0 . 31 2 7-tetT-amAthVl-ll . aw- 

dloxa^-azatricvcloraa^-T ,9*# 9 1oetaeog .. 1 | l . gM . 2 ^ in < ^_ 
tetraone 

Reduction of the product of Example 24 following the method 

_20_5 f Example 10(a) yi elded the tit le compound. 

— Example-2<p — - 

- ^-ffYflroxy-12- r 2- ( CVClopentv-ir-3^naT--hr, V y-i-ic aeidv-i. M thvl 
vinYll-23 , 2?-diTnethOXV-17-propv3 -1 3 1 9 . 21 . 27-^traaethvl - 
11 . 28-di oxa-4-azatricvel o r 22 . 3 . 1 . o * * 9 1 octaeos-i R-^ n o- 
2.3.10.1fi-fr«rt r ^ ? T ? o 

Oxidation — pf_ the_ product of Example 24 using the method of 
Example 12 gave the title compound. 
Example 27 
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1 -Hydroxy- 12 - f 2 - f cvcl opentvl - 3 -carboxvl 1c acid methvlester^ 
-1-methvlvinvl 1 -23 . 25-dimethoxv-17-pr opvl-l3 ,19.21. 27-tetra 
methyl-11 . 28-dioxa-4-azatricyclo r 22 . 3 . 1 . 0 4 ' 9 1 octacos-18- 
ene-2 .3 . 10 , 16-tetraone 
5 Esterif icatiqn of the product of Example 18 using 
diazomethane following the method of Example 14 gave the 
title compound. 

Example 28 _ 

l-Hvdroxv-12-r2-fcvclopentvl-3-meth vl propenoate) -1-methvl 
10 vinvl 1 -23 . 25-diTOethoxv-17-propvl-1 3 , 19 . 21 . 27-tetramethvl- 
11 . 2S-dioxa-4-azatricvclo r 22 . 3 . 1 . Q 4 ' 9 1 octacos-18-ene- 
2,3.10. 16-tetraone 

Wittig reaction with the product of Example 24 following 
the method of Example 17 yielded the title compound. 
22 Example 29 

1 -Hvdroxy-1 2 - r 2 - ( cvcl opentvl -3 -carboxa 1 dehvde ) -1-methvl 
vinvl 1 -23 , 25-dimethoxv-17-ethvl-13 . 19 . 21 . 27-tetramethyl- 
11 . 28-dioxa-4-azatricvclo T22 . 3.1.0 4 > 9 1octacos-18-ene- 

2 . 3 i 10 . ig-tetraone 

_20 — 1 "Hvdroxv- 1 2 - T 2 - f 4 -hydroxyzine thoxvcvcl ohexvl V - 
pethylyinyl 1 -23 , 2?-diipg thoxv- : i7-ethvi-i3 .19.21. 27-teti-a 

- methyl-1-1-. 28-dioxa-4-azatricvclor22 .3.1.0 4 ' 9 1octacosa- 

14 . 18-ene-2 .3.10. 16-tetraone 

1 , 14 -dihydroxy-12- [ 2- ( 4 -hydroxy-3 -methoxycyclohexyl ) -1- 
2 methylvinyl ] -23 , 25-dimethoxy-13 , 19 , 21 , 27-tetramethyl-ll ,28- 
dioxa-4-azatricyclo [ 22 . 3 . 1 . 0 4 ' 9 ] octacos-18-ene-2 , 3 , 10 , 16- 
tetraone (FR-900520) (lOOmg) and p-toluenesulphonic acid 
(2mg) were dissolved in dry toluen (20ml) and were heated 
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i for 2 hours at 100 *C under an atmosphere of nitrogen. 
Removal of solvent in vacuo and chromatography on silica 
eluting with hexane/acetone [2:1] gave the sub-title 
compound as a foam (80mg) . 

5 MS (FAB): 774.8 [M+H] + ; 796.85 [M+Na] + ; 858.71 

[M+Rb] + . 

13 C NMR Si (major rotamer) 201.15 (C16) ; 196.0 (C2) ; 
169.2 (CIO); 165.1 (C3); 147.8 (C15) ; 138.0 (C19) ; 123.82 
(C18) ; 97.88 (CI); 84.05 (C34) . 
10 < b) ^-HVdroxy-12- T2- ( 4-hY<irf> xv-3 -methoxvcvcl ohexvl 1 -1 - 
methyl vinyl 1-23 . 25-dimethoxv--l7 - ethvl-l3 , 19 . 21 . 27-i-«>i-T- a 

methyl -11 . 2 a -d j oxa=4^a za. t-r-iBve-1o f-2 2 . 3 . J . O 4 » 9 1 octacos-l ft- 

ene-2 -3.1Q.1 6-tetrannP 

A sample of the product from step (a) was dissolved in 
15 methanol (20ml) and 10% Pd-on-carbon (lomg) was added. The 
mixture was stirred in an atmosphere of hydrogen for 1.5 
hours at room temperature and pressure, and was then 
filtered through celite and evaporated to an oil in vacuo . 
Column chromatography on silica eluting with hexane/acetone 
_2o t2:l] gave the subtitle compound a s a f oam (50mg) . 

_MS_(FAB): 776 [M+H] + ; 798 [M +Na] + ; 860 [M+Rb] + . 

13 

c — imR — S: ( maj or r otamer) _212.34 (C16).; .196.42 (C2) ; 

169.38 (C10); 165.16 (C3) ; 138.9 (C19) ; 124.16 (CIS); 97.41 
(CI) ; 84.19 (C34) . 

25 C) 1 -HYdroXY- 1 2 - r ? - ( cvcl ope n tvl -3 -earboxa 1 dt>hv^P ) - 1 - 
methYlyjnvl 1 -21 . 25-dimethoxv-i7- e th vi-i3 . 19 . . ->n- 
t etrapiethvl - 1 3 ■ 2 8 -d i ova -a -azatri cvc 1 o r 2 2 . 3 . 1 . Q 4 > 9 1 octacos- 
18-ene-2 .3.1(1.1 ^trtritnt^ 
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The title compound was prepared from the product of step 
(b) using the method of Example 1. 
Example 30 

l -Hydroxy- 1 2 - r 2 - ( c vc 1 opentvl - 3 -methanol ) - 1 -methvl v invl 1 - 
5 23 . 25-dimethoxv-17 -ethvl-l3 . 19 . 21 . 27-tetramethvl-ll . 28- 
dioxa-4-azatric vclo r 22 . 3 . 1 . 0 4 ' 9 1 octacos-18-ene-2 .3.10.16- 
tetraone 

Reduction of the product of Example 29 using the method of 
Example 10 (a) yielded the title compound. - 
1Q Example 31 

l-Hvdroxv-12-r2-(cvclop gntvl-3-carboxvlic acidl -1-methvl 
vinyl 1 -23 . 2 5-dimethoxv-17-ethvl-13 ,19.21- 27-tetramethvl- 
ll . 28-dioxa-4-azatricvc lo r 22 . 3 . 1 . 0 4 ' 9 1 octacos-18-ene- 
2.3.10. 16-tetraone 
15 Oxidation of the product from Example 29 following the 
method of Example 12 gave the title compound. 
Example 32 

l-Hvdroxv-12-r2-(cvclop entvl-3-carboxvlic acid methvl 

esterl -1-methvlvinvl 1 -23 , 25-dime thoxv-17-ethvl-13 .19.21. 27- 
- 20 „tetramethvl-l 1 .^8-dioxa-4-azatricvclo \ 22 . 3 . 1 . 0 4 ' 9 1 octacog- 

l-8^ene-2T3Tl0Tl6^tetraone7 ' 
-Esterifdcation — of— the product of Example — 31 using the 

method of Example 14 yielded the title compound. 

Example 33 

25 1 -Hydroxy- 1 2 - r 2 - revel opentvl - 3 -methvl propenoate) - 1 - 
methvlvinvll -23 . 2 5-dimethoxv-17- ethvl-13 . 19 . 21 . 27- 
tetramethvl-ll . 2 8-dioxa-4-azatricvclo T 22 . 3 . 1 . 0 4 ' 9 1 octacos- 
18-ene-2 .3.10. 16-tetraone 
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Wittig reacti n of the product of Example 29 following the 
method of Example 17 gave the tijtle compound. 
Example 34 

17-Allvl-l-hvdroxv-12"r2-fcvcl opentvl-3-carboxaldehvde^ 
5 -l-m<MJlYlvinvl1-23 , 25-dimethoxv-13 . 19 . 21 ■ 27-tetramethvl- 
11 , 28-dioxa-4-azatric vclo r 22 . 3 . 1 , 0 4 ' 9 1 octacos-18-ene- 
2,3.10. 16-t etraone 

The title compound was prepared from 17-allyl-l-hydroxy- 
1 2 - [ 2 - ( 4 -hydroxy-3 -methoxycy cl ohexy 1 ) - 1 -methyl vinyl ] -2 3 , 2 5 - 

10 dimethoxy-13 ,19,21, 27-tetramethyl-ll , 2 8-dioxa-4-azatricyclo 
[ 22 . 3 . 1 . 0 4 ' 9 ] octacos-18-ene-2 ,3,10, 16-tetraone (Example 

1J7-,— WO-89/-05304-)--using— the~method--of Example 8 (c) . 

Example 3? 

17-Allvl-l-hvdroxv-15 -r2-fcvclopentvl-3-methanol>-l- 
15 methvlvinvl 1 "23 . 25-dimethoxv -i3 . 19 . 21 . 27-tetramethvi-n . 28- 
dioxa-4-azatricvclor22 . 3 . 1 , q 4 * 9 i octacos-18-ene-2 , 3 . 10 . 16- 
tetraone 

Reduction of the product from Example 34 following the 
method of Example 10(a) gave the title compound. 

20 Example 3$ 

17-Allvl*l-hvdroxv-12-r2-rcvclo Pe n tvl-3-carboxvlic acid! 
-l-methvlvinvlT-23 . 25 ^dimethoxv-i3 .19.21. 27-tetramethvl- 
11 . 28-dioxa-4-azatricvcl or 22 .3.1,0 * ' 9 1 octacos-18-ene- 
2.3-10. 16-tetraonP 

25 Oxidation of.Jthe product of Example 34 -following the method 

of Example 12 yielded the title .compound. 
Example 37 

17-Allvl-l-hvdroxv-12-r2-rcvclop entvl-3-carboxvlic acid 
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methyl ester)-l-methvlvinvll-23.25-diinethoxv -i3.i9.2i . 
tetramethvl-11 . 28-dioxa-4- azatricvclor 22 . 3 . l . o 4 ' 9 loctacos- 
18-ene-2 .3.10. 16-tetraone 

Esterification of the product of Example 36 using the 
5 method of Example 14 gave the title compound. 
Example 38 

1 7 - All Vl - 1 -hydroxy- 1 2 - r 2 - < cvcl open tvl - 3 -methvl nropenoate ) 
-1-methVlvinvl 1 -23 . 25-dime1:hoxv-13 .19.21. 27-tietr a nie*hvl-ll . 2 
~8"-dloxa°4 -azatr icvcl o T 22 . 3 . 1 . o 4 » 9 1.octacos-18-.ene- 
10 2.3.10. 16-tetraone 

Wittig reaction of the product of Example 34 following the 
method of Example 17 yielded the title compound. 
Example 39 

17-Allvl-i,14-dihvdroxv-12-r2-MfSWhvdroxv-3- 
15 methoxvcvcl ohexvl ) -l-met hvlvinvl 1 -23 . 25-dimethoxv- 
13 . 19 . 21 . 27-tetrametAvl-ll . 28-dioxa-4-a zatricvclo 
r22,3 t l.g 4 ' 9 1 octacos -18-ene-2 .3.10. 16-tetraone 

(a) 17-Allvl-l-hvdrox y-12-r2-f4- t butvldimethvlsilvloxv- 
3-methoxvcvclohexvl V-l-methvlvinvl1-14- ' t butvldimet:hY3silYl 

■-^^xy-as^^aettoo^^ 

- ra'zatrjcYclo T 22 , ? . 1 ,~Q 4 ' 9 1 octacos-18-ene-2 . 3 . 10 . 16-tetraone 
The subtitle Compound "was" prepared as "in" Example 5(a) 
(1.28g). 

(b) 17-Allvl-l-hvdro w-i2-r2-f4-hvdroxv-3- 

25 roethoxvcvclohexvll -l-methv lvinvll -14- t butvldimethvl 

silvloxv-23 . 25-dimethoxv-13 .19 . 21 . 27-tetra aethvl-ll .28- 
dioxa-4-azatricvcl o r 22 . 3 . 1 - n 4 > 9 1 octacos-18-ene-2 .3.10. 16- 
tetraone 
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A solution of the product from step (a) in methanol (100ml) 
containing pyridinium p-toluene sulphonate was stirred for 
18 hours at room temperature. Volatiles were then removed 
in vacuo and the residue was dissolved in diethyl ether. 
5 The ethereal solution after washing with saturated aqueous 
sodium hydrogen carbonate solution, dilute aqueous 
hydrochloric acid (IN), saturated aqueous sodium hydrogen 
carbonate solution and brine was dried (MgS0 4 ) , filtered 
and evaporated in vacuo to give the subtitle compound as a 
pale yellow foam (0.97g). 

(c) 17>Allvl-l-hvdroxv-12-r2-f 4-trifIuoroinethvlsulphonvlQxy 
- 3 -me thoxyc y cl ohexvl ) - 1 -me th vl vi ny 1 1-14 - t butvl d imethvl 
silvloxv-23 . 25-dimetho xv-13 .19.21. 27-tetramethvl-ll . 28-dioxa 
-4-azatriCYclo r 22 . 3 . 1 . 0 4 ' 9 1 octacos-18-ene-2 .3.10.16- 

15 tetraone 

To a cold (-10 # C) stirred solution of the product of step 
(b) (0-97g) in dry dichloromethane (25ml) under nitrogen 
was added trif luoromethanesulphonic anhydride (0,1ml), 
After stirring for 15 minutes at -10 *C saturated aqueous 

20 sodium hydrogen carbonate solution was added and the 
reaction mixture was extracted with diethyl ether. The 
ether — extracts were then washed with saturated aqueous 
sodium hydrogen carbonate solution, dilute aqueous 
hydrochloric acid (IN), saturated aqueous sodium hydrogen 

25 ~carbonate" solution and brine before being dried (MgS0 4 ), 
filtered and concentrated in vacuo to give the title 
compound as an oil (0.95g). 

(d) 17-Allvl-l-hvdroxv-l2-r2- M(S^-hvdroxv3-methoxvcvclo 
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hexvl ) -1-methvlvinvl 1 -14- t butvldimethvlsilvloxv-23 . 25- 
dimethoxv-13 .19.21, 27-tetramethvl-l l . 28-dioxa-4-azatricvclo 
r 22 . 3 . 1 . 0 4 ' 9 1 octaco s>18-ene-2 .3.10. 16-tetraone 
Silica (55g, Merck Kieselgel 60) was added to a solution of 
5 the product of step (a) (0.9g) in dichloroxnethane (250 ml), 
Volatiles were then removed in vacuo at room temperature 
and the resulting freely flowing powder was stored at 8'C 
for 16 hours. The support was then washed with ethyl 
acetate and 10% acetone in ethyl acetate containing 

jLO 2,6-dimethyl pyridine. The combined organic extracts after 
washing with saturated aqueous sodium hydrogen carbonate 
solution, dilute aqueous hydrochloric acid (IN) , saturated 
aqueous- sodium -hydrogen carbonate solution and brine were 
dried (MgS0 4 ) , filtered and concentrated to an oil in 

15 vacuo. Chromatography on silica eluting with hexane in an 
acetone gradient then gave the title compound (0.28g) as a 
foam. 

(e) 1 7 - Al 1 vl - 1 . 1 4 -d ih v dr oxv- 1 2 - r 2 - ( 4 ( S ^ -hvdr oxv-3 -me thoxv 
cvclohexvll -1-methvlvinvl 1-23 . 25-dimethoxv-13 ■ 19 . 21 . 27-tetra 
20 methyl- 11 ■ 28-dioxa-4-azatricvclo r 22 . 3 . 1 . 0 4 ' 9 1 octacos-18- 
ene-2 . 3 . 10 .16-tetraone 

To a solution of the product of step (d) (0.28g) in 
acetonitrile (10 ml) was added 40% aqueous hydrofluoric 
acid (2ml) . After stirring for 1 hour at room temperature 
25 the reaction mixture was poured into saturated aqueous 
sodium hydrogen carbonate solution and the mixture was 
extracted with diethyl ether. The organic extract was then 
dried (MgS0 4 ) , filter d and evaporated to an oil in 
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vacu . Chromatography on silica eluting with 

acetone/hexane [1:2] then gave the title compound (0.22g) 
as a foam, 

MS (FAB): 888.43 [M+Rb] + 
5 13 C NMR (CDC1 3 ) 6: (Major rotamer) 212.4 (C16) ; 
196.1 (C2); 168.9 (CIO); 164.6 (C3) ; 138.8 (C19) ? 135.4 
(C41) ; 132.3 (C29) ? 128.9 (C31) ; 122.3 (C18) ; 116.4 (C42) ; 

96.8 (CI); 81.9 (C34) ; 77.4 (C12) ; 75 (C23) ; 73.5 (C25) ; 
72*7 — (C24)-r56.8 (C9); 52.7 (C17); 48.4 (C 20); 43.3 (C15) ; 

10 39.6 (C13); 39.1 (C5) ; 35.6 (C21) ; 34.6 (C27) ; 30.4 (C32) ; 

20.9 (C7) ; 20.2 (C44) ; 13.7 (C30) ; 9.4 (C39) . 
Example 40 

1 . 14-Dihvdroxv-12- r 2- ( 4 f S Whvdroxv-3-methoxvcvclohexvl ) -1- 
TOethvlvinvll-23 . 2 5-dimethoxv-17-ethvl-13 .19.21. 2 7-tetra 
15 methvl-11 . 28-dio xa-4-azatricvclor22. 3 .l.Q 4 ' 9 1octacos-18- 
ene-2 .3.10- 16-tetraone 

a) l-Hvdroxv-12-r2-f4 (S) -hyd roxy- 3 -me thoxvcvclohexvl Wi- 
methvlvinvn-i4- t butvldimethvlsilvloxv-23 . 25-dimethoxv-l7- 
ethvl-13 . 19 . 21 . 27-te tramethvl-ll . 28-dioxa-4-azatricvclo 

— 20 - r 2 2 , 3 . 1 . Q 4 ' 9 1 octacosr,l8^ene-2 ,.3 .10 . 16-tetraone 

-Using the-method of Example 39 (a) -(d) the subtitle compound 
- was- prepared - f rom~lTa4-dihydroxy-12- [-2- ( 4-hydroxy-3-methoxy 
cyclohexyl) -1-methyl vinyl] -23 , 25-dimethoxy-17-ethyl- 
13 , 19 , 21, 27-tetramethyl-ll, 28-dioxa-4-azatricyclo 
2 5 [22 .-3 . 1 . 0 4 ' 9 ] octacos-18-ene-2 , 3 , 10, 16-tetraone 
(FR-900520) . 

b) l,14-Dihvdroxv-12-r2-r4fS Whvdroxv-3-methoxvcvclohexvl^ 
■1-mQthvlvinvl 1 -23 . 25-dimethoxv-17-ethvl-13 .1 9.21,27- 
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. tetrflffigtrtwi^ll . 28-dioxa-4-agiatricvclo r22 . 3 . 1 . o 4 ' 9 ioctacos- 
18-ene-2 .3,10. 16- tetraone 

Using the method of Example 39(e) the title compound was 
prepared from the product of step (a) . 
5 MS (FAB) : 876 [M+Rb] + 
Example 41 

1.14 -d ihvdroxv-1 2 - r 2 - ( 4 ( S 1 -hvdroxv-3-me thoxvcvel ohexvl 1-1- 
pethVlvinvn-23 . 25-dimethoxv-17-propvl - 13 . 19 . 21 . 27-tetra 
methvl-11 . 2B-dioxa-4-azat rieyclo r 22 . 3 . 1 . 0 4 > 9 Toctaeos-18- 

10 ene-2 .3.10. 16-tetraone 

To a solution of the product of Example 39 (20mg) in 
methanol (10ml) was added 10% Pd-on-C (Smg) and the 
resulting suspension was then stirred in an atmosphere of 
hydrogen for 2 hours at 0*C. The reaction mixture was then 

15 filtered and volatiles were removed in vacuo. 
Chromatography on silica then gave the title compound as a 
foam (16mg) . 
MS (FAB) : 890 [M+Rb] + 
Example 42 

_ ?Q 17-Allvl-1.14-dihvdroxv-12-r 2- r4 -iodo-3^methoxvcvcl ohexvl \ 
-l-ffiSttlVlVinyl 1 -23 . ?5-dimethoxv-13 .19.2 1. 27-tetramefchvl - 
11 . 28-dioxa-4-azatr icvcl o r 2 2 . 3 . i . n 4 > 9 1 octacos-18-ene- 
2. 3. 10. 16-tetraone 

a) 17-AllYl-l-hYdrgXV-12-r2-U-iodo-3-meth oxv C v e lnh P w11 
25 -l-mgthYlvinYl1-14- ' t butvldimethvlsilvloxv-23.25-diin^bnvY- 
13 . 19 . 21 . 27-tetramethvl-ll . 2a-dioxa-4-a zatricvclo 
r 22 . 3 . 1 . 0 4 ' 9 1 octacos-ia-ene-2 . 3 , 10 . 16-tetraone 
To a stirred, cold (-20'C) solution of th product of 
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Example 39(d), (O.lg) in dry distilled dichloromethane (5ml) 
containing dry pyridine (0.4ml) under nitrogen was added 
trifluoromethanesulphonic anhydride (0.3ml), After 20 
minutes at -20 *C 2ml of saturated aqueous sodium hydrogen 
5 carbon ate solution was added and the reaction mixture was 
extracted with diethyl ether. The organic extracts were 
then washed with saturated aqueous sodium hydrogen 
carbonate solution, dilute aqueous hydrochloric acid (IN) 
and -saturated aqueous sodium hydrogen carbonate solution 
10 before being dried (MgS0 4 ) , filtered and concentrated to 
an oil in vacuo. This was taken up in dry benzene (10ml) 
containing triethylamine (0.1ml) and was heated under 
reflux for one hour. Tetra- n butylammonium iodide (200mg) 
was then added and heating was continued for a further 30 
15 minutes. The reaction mixture was then cooled and poured 
into ether. The separated ether layer was washed with 
dilute aqueous hydrochloric acid (IN) , saturated aqueous 
sodium hydrogen carbonate, sodium thiosulphate solution and 
brine, before being dried (MgS0 4 ) # filtered and 

20 evapora te d to an^ oil^ in_vacuo._^ chrQmatography on silica 

eluting — with — hexane-in an increasing- acetone gradient gave 

the subtitle -compound (3 0mg) -as-a— foam. - 

b>- - 17-Allvl-l,14-dihvdroxv-12-r2-M-i odo»3-methoxvcvclo 
freXYl ) -1-ttgthvlvinvl 1 -23 . 25-dime thoxv-13 .19.21, 27-tetra 
25 me *hVl-H ■ 28-dioxa-4-azatrlcvclor22 . 3 , 1 . o 4 * 9 1 octacos-18- 
ene-2 .3.10, 16-tetraone 

To a solution of the product of step (a) (30mg) in 
acetonitrile (7ml) was added 4 0% aqueous hydrofluoric acid 
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(lml) . After stirring for 1 hour at room temperature the 
reaction mixture was poured into saturated aqueous sodium 
hydrogen carbonate solution and the mixture was extracted 
with diethyl ether. The combined ether extracts were then 
5 washed with saturated aqueous sodium hydrogen carbonate 
solution and brine before being dried (MgS0 4 ) , filtered 
and concentrated to an oil in vacuo. Chromatography on 

silica eluting with acetone/hexane__ [1:4] then: gave the 

title compound (17mg) as a foam. 

1Q MS (FAB): 870.74 [M-I+Rb] + ; 997.15 [M+Rb] + 

13 C NMR (CDC1 3 ) Si (Major rotamer) 213 (C16) ; 196.3 
(C2) 169.1 (CIO); 164.8 (C3) ; 139.0 (C19) ; 135.7 (C41) ; 
132.8 (C29); 129.1 (C31) ; 122.4 (C18) ; 116.7 (C18) ; 97 
(CI); 78.9 (C34); 76.6 (C12) ; 75.2 (C23) ; 73.8 (C25) ; 73.0 

15 (C24); 70.2 (C14); 56.7 (C9) ; 52.8 (C17) ; 26.3 (C21) ; 9.4 
(C39). 

Example 43 . 

17- Allvl-1.14*dihvdro xvl2-r2-f3-methoxvcvcloheyY 1 >- 1 - 
methvlvinvn-2 3 ■ 25-dimethoxv-13 ■ 19 . 21 . 27-tetramethvl-ll . 28- 

^2'0^ d ' ioxa ^ 4 ^ azatrlcv ^ 

tetraone _1 

a) 17^Allvl-'l"Rvdrd^-12- 

(thiocQrbQnvl) oxv) -3-methoxvcvclohexvn - 1-methvlvinvl 1 -14- 
t butvldimethvlsilvioxv-23 . 25-dimethoxv-i3 . 19.21. 27- 
25 tetranethvl-11 . 28-dioxa-4 -azatricvclo r 22 . 3 . 1 . o 4 * 9 1 octacos- 

18- ene-2 .3.10. 16-tetraone 

A solution of the product of Example 39(b) (280mg) in dry 
distilled dichloroethane (40ml) containing 
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l,l'-thiocarbonyldiimidazole (2g) was heated under reflux 
for 36 hours under an atmosphere of nitrogen. Volatiles 
were then removed in vacuo and the residue was 
chromatographed on silica eluting with 

5 dichloromethane/acetone [9:1] to give the subtitle compound 
(105mg) as a foam. 

b) 17-Allvl-l,2-dihvdroxv-12 -r 2- (3-methoxvcvclohexvl di- 
methyl vinvn-i4- t butvldimethvlsilvlo xv-23.25-dimethoxv- 

13 .19 . 21 , 27-tetramethvl-ll . 28-dioxa-4-azatricvclo 
10 r 2 2.3.1.0 4 ' 9 1 octacos-18-ene-3 , 10 . 16-trione 

A solution of the product of step (a) (I05mg) in dry 

-benzene — -(25ml-) — containing AIBN (2 , 2 • -bisisobutyronitrile) 

(3mg) was heated to 40 *C under nitrogen. Tributyltin 
- hydride (O.-lml) -was then- added dropwise by syringe. The 
15 temperature was then raised to 60 *C over 5 minutes and a 
further 0.1 ml of tributyltin hydride was added. The 
temperature was then further raised to 90 *C over 10 minutes 
and an additional 0.1ml of tributyltin hydride was added. 
After a further 10 minutes no starting material remained 

20 ..? n i* volatiles were removed in v acuo after coo ling to room 

—temperature . Chromatography — on — s il ica — then gave the 

--sjubtitle^^jcomppund. as__an__oil „(.85mg) . 

c) 1 7 - Al 1 vl - 1 -hydro xy* 1 2 - r 2 - f 3 -methoxvcvcl ohexvl 
methvlvinvl1-14- t butvldimethvlsilvloxv-23.25^dimethoxv- 

25 -13,19.21. 27-tetrajpethvl-ll . 28-dioxa -4-azatricvclo 
,r22.?-lt P 4 ' 9 1octacos-18>ene-2 . 3 . 10. 16-tetraone 
A solution of the product of step (b) (85mg) in glacial 
acetic acid (10ml) containing copper (II) acetate (lg) was 
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heated at 80 *C for 5 minutes. The co led reaction mixture 
was then poured into saturated aqueous sodium hydrogen 
carbonate solution and this was extracted with diethyl 
ether. The ether extracts were then dried (MgS0 4 ) , 

5 filtered and concentrated to an oil in vacuo. 
Chromatography on silica eluting with acetone/hexane [2:5] 
then gave the subtitle compound as a foam (40mg) . 
d ) 17-Allv] -1 . 14-dihvdroxv-12- r2-f 3-me thoxvcvel ohewl 1 -"|- 
methVlvinvl 1 -23 . 25-dlmethoyv-1 3 . 19 .21. 27-fcetrair.g»hvl-3 1 - ?ft- 
10 d3,o X a-4-azatricvc3 o r 22 . 3 . l . o 4 > 9 1 octacos-i R-pne-2 . 3 . i n . i «- 
tetraone 

To a solution of the product of step (c) (40mg) in 
acetonitrile (8ml) was added 40% aqueous hydrofluoric acid 
(lml) . After stirring for 1 hour at room temperature the 
15 reaction mixture was poured into saturated aqueous sodium 

hydrogen carbonate solution and the mixture was extracted 

with diethyl ether. The ether extracts were then dried 
(MgS0 4 ) , filtered and concentrated to an oil in vacuo . 

Chromatography on silica eluting with hexane in an 
^20= incEeas -i-ng=aeetone-gradient -then=gave=the^title compound as 

a foam (20mg) . 

-MS -(plasma spray) : 752.73 [M+H-2H 2 0] + ; 770.76 
[M+H-H 2 0] + ; 788.77 [M+H] + ; 805.79 [M+NH 4 ] + 

13 C NMR (CDC1 3 ) 6: (Major rotamer) 212.9 (C16) ; 
25 196.2 (C2); 169 (C10); 164.7 (C3) ; 139.0 (C19) ; 135.6 
(C41)f 131.6 (C29); 130.5 (C31) ; 122.4 (C18) ; 116.7 (C42) ; 
97 (CI); 78.9 (C34); 77 (C12) ; 75.2 (C23) ; 73.7 (C25) ; 72.8 
(C24); 70.1 (C14); 56.4 (C9) ; 52.7 (C17) ; 48.5 (C20) ; 43.1 
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/ (C15) ; 39.7. (C13); 39.2 (C5) ; 26.3 (C21) ; 21.2 (C7) ; 20. 
(C44) ; 14.1 (C30); 9.4 (C39) . 
Example 44 

1 , 14-dihydroXY-1 2- r 2- < 3 -aethoxvcvol nh ^ xvl 1 -1 -n^t-hvlvi nvl ] - 
5 23 , 25-dApethQXY-17-et.hvl-13 .19.21. 37-<-^^ a me i,hv1 -i i , op- 

dioxa-4- a?! atri cycle r 22 . 3 , 1 . o 4 * 9 1 oct aeos -ip- P n 0 - ? , ^ , » , 1 g _ 

tetraone 

a) A-HY<jroyY-a2-r2-f4-hvdr 0 y V -T- TOe i I howr~^loh f » yv l 
P9thY^vinYl 1-14- ^ butYldigethVlsilvl 0 vv- ; > ^ 25-din,^h» w - 
10 17-etfryl-13 . 19 . 21 . 27-tetr^i-hyl-ii . ^^i- p xa^-^atr^ ^] » 
r?2 , 3 . 1 . 0 4 ' 9 1octacos-l fl-ene-2 . a t o . 16-1- P tr a nnc 

The-subtitle-eempound-was-prepared froo-17l4-dihydrbxy-i2- 

[2- (4-hydroxy-3-methoxycyclohexyl) -1-methyl vinyl] -23 , 25- 
dimethoxy-17-ethyl-13 , 19, 21 , 27-tetramethyl-li , 28-dioxa-4- 
15 azatricyclo [ 22 . 3 . 1 . 0 4 » 9 ] octacos-18-ene-2 ,3,10, 16-tetraone 
(FR-900520) following the method of Example 5(a) and 39(b). 
b > * > 14-djhYdroxv-12-r?- f 3-methn w cvcloh^wT ^--i- 
methYlvjnYl 1 -23 . ?5-dlin e thnw-l 7-ethvl -1 ? . 19 . 2 1 . 37- 
mrame*h , V3-n ,?B-dioxa-4-a^tri C vo1r, r? ? ,^ i n 4 >9 Toct a c QS - 
20 18-ene-2 -3-19,1 

The — title compound— was— prepared from the product of step 
(a)— foil rowing the method of Example 43. 
MS (plasma spray): 794 [M+NH 4 ] + 
Example 4 5 

25 1 . 14-dihvdroxv-1 2- r2- ^ 3-nw^hoxvcvcl n h exvl 1 -1 -methyl vl n y 1 ■[ - 
23 . 25-^ i metnpxy-l 7-propvl -1 3 .19.21. 27-^1- ^ ethvl -1 i ? a- 
tUpxa-4-a Z at.r 1 cyr] o T 22 . 3 . 1 . 0 4 > 9 1 octacos-ia-ene-2 .im . u. 
tetraone 
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To a solution of the product of Exampl 43 (28mg) in 
methanol (10ml) was added 10% Pd-on-C (5mg) and the 
resulting suspension was then stirred in an atmosphere of 
hydrogen for 2 hours at 0 # C. The reaction mixture was then 
5 filtered and volatiles were removed in vacuo. 
Chromatography on silica then gave the title compound as a 
foam (25mg) . 

MS (plasma spray) : 808 [ M+NH 4 ] + _ 

Example 46 

10 17-Allvl-l-hvdroxv>12-r2>r3-methoyvcvclQhey vlWl-inethvl 

vinvl 1-23 . 25-dimethoxv-13 .19,21. 27-tetramethvl-ll . 28-dioxa-4 
-azatricvclor22 . 3.1.0 4 ^1octacos-18-ene-2 .3.10 . 16-tetraone 
The title compound was prepared from 17-allyl-l-hydroxy-12- 
[2- (4-hydroxy-3-methoxycyclohexyl) -1-methylvinyl] -23 , 25- 

15 dimethoxy-13 , 19 , 21, 27-tetramethyl-ll , 28-dioxa-4-azatricyclo 
[22.3. 1 . 0 4 ' 9 ] octacos-18-ene-2 ,3,10, 16-tetraone (Example 
17, WO 89/053 04) following the method of Example 43. 
Example 47 

l-Hvdroxv-12-r2-r3- methoxvcvclohexvl^ -l-methvlvinvn-23 . 25- 
^ 20 -d-i-methoxy-17^ . 28^dioxa-4- 

azatriCYClO T 22 . 3 , 1 , 0 4 ' 9 1 octacos-18-ene-2 ,3.10. 16-tetraone 
The title compound was prepared from l-hydroxy-12-[2- 
( 4 -hydroxy-3-methoxycyclohexyl) -1-methylvinyl] -23 , 25- 
dimethoxy-17-propyl-13 , 19, 21, 27-tetramethyl-ll, 28-dioxa-4- 
25 azatricyclo [ 22 . 3 . 1 . 0 4 ' 9 ] octacos-18-ene-2 ,3,10, 16-tetraone 
(Example 12, WO 89/05304) following the method of Example 
43. 

Example 48 
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. 1 -Hydroxy-! 2 - f 2 - < 3 -me t hoxvc vcl ohex v l > - 1 -mpfhvlvi nvl 1-23 . 
dimeth<?XV-17-ethvl-13 . 1 9 . 21 . 27-tetramethy l-n ■ 2fl-ri<n ya -^- 
azatriCVcjo r 22 ? . 3 . 1 . 0 4 ' 9 1 octacos-1 a- e ne-2 . 3 . n n . 1 6-tetraonp 
a ) 17-EthVl-l-hvdroyv-12-r2-M-hvdroyv-^- me i:ho y yr-Y^ 1 r> 
5 hexvl ) -l-nethVlvlnvn-23 . 25-dimethoxv- 13 . 19 . 31 . 27-tetra 
methvl -I 1 . 2 8 -di oxa-4 -a z at r i ev el or22.3.l.n **9 i oetacosa - 
14 . 18-diene-2 13.10. 16-tetraone 

l7-Ethyl-l,i4-dihydroxy-12-[2-(4-hydroxy-3-methoxycyclo 
hexyl ) -l=methylvinyl ]-^23 , 25-dimethoxy-l3 , 19 ,-2l> 27-tetra 
10 methyl-ll , 28-dioxa-4-azatricyclo[ 22 . 3 . 1 . o 4 ' 9 ] octacos-18- 

ene-2,3,l0,16-tetraone (FR-900520) (lOOmg) and 

p-tol-uenesulphonic — acid— (2mg)— were dissolved in dry toluene 

(20ml) and were heated for 2 hours at 100 # C under an 
atmosphere of- nitrogen. Removal of solvent in vacuo and 
15 chromatography on silica eluting with hexane/acetone [2:1] 
gave the sub-title compound as a foam (80mg) . 

MS (FAB): 774.8 [M+H] + ; 796.85 [M+Na] + ; 858.71 

[M+Rb] + . 

13 

C NHR 6: (major rotamer) 201.15 (C16) ; 196.0 (C2) ; 
2 0 169.2 (C10); 165.1 (C3) ; 147.8 (C15) ; 138.0 (C19) ; 123.82 

- (C18) ; -97.88— (Gl-)-;- 84-05 (C34)-; 

— b)-- -17-Ethvl -1-hvrj^o yY -i2-r2-M-hvdroy V -^- 

met:h9XYCVc;loheXYl)-]-mpthvlvinvn- 23.25-di me thnvY- 
13.19.21. 27-tetramethvl -n . 28-tH oxa-4-azatrievelo 

25 r32i?.l.P 4 '- 9 -loctacos-18-ene- 2 . 3 . 10 ■ 1 6-tetraonp 

A sample of the . product from step (a) was dissolved in 

methanol (20ml) and 10% Pd-on-carbon (lOmg) was added. The 

mixtur was stirred in an atmosphere of hydrogen for 1.5 
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hours at ro m temperature and pressure, and was then 
filtered through celite and evaporated to an oil in. vacuo . 
Column chromatography on silica eluting with hexane/acetone 
[2:1] gave the title compound as a foam (50mg) . 
5 MS (FAB): 776 [M+H] + ; 798 [M+Na] + ? 8 60 [M+Rb] + . 

13 C NMR Si (major rotamer) 212.34 (C16) ; 196.42 (C2) ; 
169.38 (CIO); 165.16 (C3) ; 138.9 (C19) ; 124.16 (C18) ; 97.41 
(CI) ; 84.19 (C34) . 

c) l-HYdroxv-12- T2- ( 3-methoxvcvcl ohexvl > -l-methvl vinvl 1 - 
10 23 . 25-dimeth0XV-17-ethvl-13 . 19 . 21 . 27-tetT-aTnPt-h.vl-n . ;a- 
dioxa-4-azatricvclor22.3.l .o 4 » 9 1octacos-18-ene-2 .3.10. 16- 
tetraone 

The title compound was prepared from the product of step 
(b) following the method of Example 43. 
15 Example 49 

17-AllVl-1.14-dihVdroxv-12-r2-f gVf . l 0 h e x-3- e nv1W1- 
methYlvjnYl 1 -23 , 25-dinethOXV-13 . 19 . 21 . 27-tetr a methvl - 
11 . 28-dioxa-4-azatricvclor2 2 . 3 . 1 . o 4 ' 9 1 octacos-18-ene- 
2.3.10.16-tetraone 

^2P=a->:=^l^Al-l-y^^^^^ 

-l-methvlvinvn-14- t butvldimethYl lvloxv^23 . 2 5-diTnethoyy- 

1 3T1 9T2 1T2 7^ tetr amethvl - 1 1T2 8 -d ioxa -4 - a z atricvc 1 o 
T 2 2.3.1. 0 4 ' 9 1 octacos-3 S- P ng-2 . 3 . IP . 16-tetraone 
To a stirred, cold (-20 *C) solution of 17-allyl-l-hydroxy- 
25 12- [2-(4S) -hydroxy-3-methoxycyclohexyl) -1-methylvinyl] -14- 
t butyldimethylsilyloxy-23 , 25-dimethoxy-13 , 19 , 21 , 27- 
tetramethyl-ll , 2 8-dioxa-4 -azatricyclo [ 22 . 3 . 1 . 0 4 ' 9 ] octacos- 
18-ene-2,3,10,16-tetraon [the product of Example 39(d)] 
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(0.54g) in dry distilled dichl or ome thane (25ml) containing 
dry pyridine (2ml) under nitrogen was added 
trifluoromethanesulphonic anhydride (1.2ml). After 2 0 
minutes at -20 *C 10ml of saturated aqueous sodium hydrogen 
5 carbonate solution was added and the reaction mixture was 
extracted with diethyl ether. The organic extracts after 
washing with saturated aqueous sodium hydrogen carbonate 
solution, dilute aqueous hydrochloric acid (IN) and 
.saturated — aqueous sodium hydrogen carbonate solution were 
10 dtie <* (MgS0 4 ) / filtered and concentrated to an oil in 
vacuo. This was taken up in dry benzene (30ml) containing 

- - dry pyridine ( 0 . 3ml ) and~tetra^ n butylammonium iodide 

(l.Og) was added. After heating for 30 minutes under 
-reflux -the reaction mixture was cooled to room temperature 
15 and poured into ether. The separated ether layer was 
washed with dilute aqueous hydrochloric acid (IN), 
saturated aqueous sodium hydrogen carbonate, sodium 
thiosulphate solution and brine, before being dried 
(MgS0 4 ), filtered and evaporated to an oil in vacuo. 
2o Chromatography on silica eluting_with. acetone/hexane -[1:4] 
then gave-the title compound (500mg) as a diastereoisomeric 

mixture— of=iodides [A- smaller — scale synthesis of the 

subtitle compound was described in Example 42(a)]. 

b > 17-frllVl-l ■ 2-dlhvdroxv-l2- r 2 - fcvclohex>3- e nvl 1 -i - 

25 ^^Y^inYir-H^butvldimethvlsilvloxv^s^ ^ S^dim^hnvY- 
13 1 19 1 21 , 27-tetramethvl-n . 28-di Q xa-4-azatri CYf ^ r> 
f 22 1 3 . 1 . Q 4 ' 9 1 QCtacog-l8-ene-3 . 10 . 16-trion* 

To a solution of the product of step (a) (500mg) in glacial 
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acetic acid (8ml) was added zinc dust. After stirring for 
10 minutes at room temperature the reaction mixture was 
poured into saturated aqueous sodium hydrogen carbonate 
solution and this was extracted with diethyl ether. The 
5 ether extracts were then washed with saturated aqueous 
sodium hydrogen carbonate solution, dilute aqueous 
hydrochloric acid (IN) and saturated aqueous sodium 
hydrogen carbonate solution before being dried (MgS0 4 ) , 
filtered and concentrated in vacuo to give the subtitle 
10 compound (320mg) as an oil. 

c) 17-AllYl-l -hydroxy- 12 -T?.-( evcl oh P y-^ -p hvU-I- 
methvlvjnvl 1 -1 4- t butvldimethvl s j 1 v loxv-2 3 . SS-dimethnw- 
13 . 19 . 21 . 27-tetramethvl-ll . 2a-ri4 ft v a -4- aza tH <-y^] » 
f 22 . 3 , 1 f Q 4 * 9 1 octacos-3 8-ene-2 .3 .10.1 Ctetraont. 
15 A solution of the product of step (b) (320mg) in glacial 
acetic acid (8ml) containing copper (II) acetate was heated 
at 85 *C for 5 minutes. After cooling to room temperature 
the reaction mixture was poured into saturated aqueous 
sodium hydrogen carbonate solution and this was then 

20 ext racted _with_^lethyl__e_ther. The-orqanie-eytrart after 

washing with saturate d aqueous sodium hydrogen carbonate 

-solution, dilute- aqueous hydrochloric acid (IN) and 

saturated aqueous sodium hydrogen carbonate solution was 
dried (Mgsp 4 ) , filtered and concentrated to an oil in 
25 -vacuo. Chromatography on silica eluting with hexane in an 
increasing acetone -gradient then gave the title compound as 
a foam (280mg) . 

d ) 17-AllVl-l . 14-dihvdroxv-1 ?- \2-(cvcl ohex-3-gny] ) -1 - 
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# methVlvinvl 1 -23 ■ 25-dimethox v-13 .19.21. 27-tetramethvl - 
11 . 28-dioxa-4-azatr icvclo r 22 . 3 . 1 . Q 4 ' 9 1 octacos-18-ene- 
2. 3.10. 16-tetraone 

To a solution of the product from step (c) (280mg) in 
5 acetonitrile (20ml) was added 4 0% aqueous hydrofluoric acid 
(4ml) . After stirring for 30 minutes at room temperature 
the reaction mixture was poured into saturated aqueous 
sodium hydrogen carbonate solution and the mixture was 
extracted —with - diethyl ether. The combined ether extracts 
after washing with saturated aqueous sodium hydrogen 
carbonate solution were then dried (MgS0 4 ) , filtered and 
concentrated to an~~oil~in~~vacuoT Chromatography on silica 
eluting with hexane in an increasing acetone gradient then 
-gave the title compound as a foam (0.227g). 
15 MS (plasma spray): 720.52 [M+H-2H 2 0] + ; 738. -50 
[M+H-H 2 0] + ? 756.58 [M+H] + ; 773.53 [M+NH 4 ] + 
MS (FAB): 840.81 [M+Rb] + 

13 C NMR 6: (Major rotamer) 212.5 (C16) ; 196.2 (C2) ; 
168.9 (C10); 164.6 (C3); 138.8 (C19) ; 135.5 (C40) ; 131.4 

20 ( 03 1 ) ? 131.2 ( C2 9 ) ;„ 12 6 . 9_( C3 4 ) ; _12.5^9_(_C3 _5J_;_122.. 4 ( C18 ) ; 

— 1-16 . 5 ( C4 1); -9 6^r9"( Cl )-;~7 7 . 4~ ( C12 ) ; ~1 6v5~ ( C2 3 ) ; 73.5 ( C2 5 ) ; 

-=72;/7: (C24 ) - 69 .-9 (C14-) ; 56.5- (C9) ; 52.-7- (G17) ; 48.5 (C20) ; 
43.4 (C15) ; 26.1 (C21) ; 20.3 (C43) ; 13.8 (C30) ; 9.4 (C38) . 
Example 50 

-25 1 ■ 14^Pihvdroxv-12- r 2- ( cvc lohex-3-envl ) »l-aethvlvinvl 1 -23 . 25- 
-~ diinethoxv-17-ethvl -13 .19 .2 1. 27-tetramethvl-ll . 28-dioxa-4- 
azatricvclo f 22 , 3 . 1 , o 4 r 9 1 octacos-18-ene-2 .3.10. 16-tetraone 
The titl compound was prepared from the subtitl compound 
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of Example 40(a) using the method f Example 49. 
MS (FAB): 829 [M+Rb] + . 

Example 51 

1 , 14-o;Ahyarpyy-i2- r 2 - ( cvclohex-3-envl 1 -i - n ethvlvi- nyn -? * . r> «;.- 
5 dimetti 0 XY-i7-propyl-13 . 19 . 21 . 27-tetram»th v l - 11 . ? R -rHn Va .,_ 
aS^riCYClO r 22 . 3 . 1 . 0 4 ' 9 1 QCtacos-1 .3.101 fi-tetT-an^ 

a ) l-Hvdroxv-12-r2- M fS^ -hvriroyv-3 -mpthoyvovrl ohpyvl ^ - 
1 -methyl vjnvl 1 -1 4- t butvldi methyl 7 y1 oxv-23 . 35-diaethnw- 
17'propyl -1-3 . T 9 . 21 . 27-tetramethvl -11 . 2 -B-d4 o xa-4-ag a i- r -i r^-f ^ 
10 r22.3 t 1.0 4 > 9 1 oetacoe-1 .3.10,1 fi -tetra nn> 

The subtitle compound was prepared from 1, 14-dihydroxy- 
12-[2- (4-hydroxy-3-methoxycyclohexyl) -l-methylvinyl]-23 , 25- 
dimethoxy-l7-propyl-l3 , 19 , 21, 27-tetramethyl-li, 28-dioxa-4- 
azatricyclo [ 22 . 3 . 1 . 0 4 ' 9 ] octacos-18-ene-2 ,3,10, 16-tetraone 
15 (Example 10, WO 89/05304) following the method of Example 
39(a)-(d) . 

b) 1 . 14-d a hYdrqXY-12-r2- fcvclohex- Vpn Y l 1 -1 -^thvlvinvl i - 
23 , 25-dimethpyy-i 7-propvl-l 3.19.2L ^- tetra^i-hyi-n . 2ft , 
djQxa-4-azat.ri rvclo r 22 . 3 . i . n« , 9 1 octacos-i a-^ne-2 .3.m.u- 
_; 0 . .tetraone : . ._. ' ._ . 

-The title - compound was prepared from the product of step 
- r (a )~f ollowing -the-method-of Example~49 . ~ 

-MS - (FAB) : 843 [M+Rb] + 

Example s 3 

25 -l-hYdroxy^l2- T2- rcvclohey-3- envl \ -1 -methyl m\ r,yf ] - 

23 . 25-diaethQXV-^13 .19.21. 27-tetramg thvl-ll -?g-djny a - 4 - 
aga^r j cyplor?? . 3 . 1 . Q 4 > 9 Tocta CQS -i , 3 . 1Q . , ^^^^ 

( a ) 17-Allvl-l-hvdroxv-i2-r2-Mf. ? whvd-r Q vy- ? - 
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. Peth9*YCV<?lohexYl ) -3 -methyl vi nyl } - 2 3 .25-^*^ ^- 
13.19,2;, 27-tetraroethvl-n . ?fi-< ? ioxa-4-a*atricvcl n 
r?2.3rlt9 4 > 9 .1 octacos-1 S-en*-? 7 , | 0 . 

The subtitle compound was prepared from 17-allyl-i- 
5 hydroxy-l2-[2-(4-hydroxy-3-methoxycyclohexyl) -1-methylvinyl] 
-23, 2 5-dimethoxy-13 ,19,21,27 -tetramethyl-ll , 2 8 -dioxa-4 -aza 
tr icyclo [ 22 . 3 . 1 . 0 4 » 9 ] octacos-18-ene-2 ,3,10, 16-tetraone 
(Example 17, wo 89/053 04) following the method of Example 
39 (a) - (d) . 

10 (b) Yl -1 -hydroxy- i 2-r?-r^1 p hex-3 -envl i -i- m ^h Yl 

vinyl 1 -2? , 25-diTnPthoxY-3 3 , 1 9 ■ ?1 . 27-t^^ ^ thvl-T 1 . ^-^nv,^ 
-a*a*-^^ 

The title compound was prepared from the product of step 
(a)- following the method of Example 49 (a) -(c). 
15 Example 53 

1 -Hydroxy- 3,2- T 2- < eye] nhev-l-pnvl ^ -i- Be thvi v j n vl i — ?3 . 
diff^thoxy-l 7-ethyl-13 . 19 ■ ?1 . 2 7-t»t m ethyl -1 1 3a-dinv a -4- 

a) l -HY<»roxy-12-r?-f 4 f S ) -hvdr 0 yv-i - meth OX v CT rloh«>Yvi ) - 
■ -2n- *-M*hVl v inYl 1- ?3 . 25-diTnPt hoxv-i7^thvl-l3 -19 . ?i -?--7- 

tgtraffgthY-a-1 1-T?R-diOXa-4-riz a tri C v f .1 » r 2 2 . 3 . l-QA qioct.m.- 
18-ene-2 . 3 . 10 . rfi-fr«.» ra „ n «, ~ ' 

The subtitle compound was prepared from 1-hydroxy- 
12-[2- (4-hydroxy-3-methoxycyclohexyl) -1-methylvinyl] -23 , 25- 
25 °imethoxy-17-ethyl-l3,l9,2l,27-tetramethyl-li,28-dioxa-4-a 2 a 
tricyclo [ 22. 3 .1 ..0.4,9 ] octacos-is-ene-2 , 3 , 10 , 16-tetraone [the 
product of Example 48 (b) ] following the method of Example 
39(a)-(d) . 
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MS (FAB): 861 [M+Rb] + 

b > l-Hydroxv-12- r 2- revel ohex-3-envl ) -1 - methvlvinvl 1-23.25- 
dimethoxv-17-ethvl-13 . 19.21. 27 -tetramethvl-ll . 2B-dioxa-4- 
agatriCYClOf 22 . 3 . 1 . 0 4 ' 9 1octacos-lB-ene-2 . 3 . lO.lfi.tetraone 
5 The title compound was prepared from the product of step 
(a) following the method of Example 49(a)-(c). 
Example 54 

l-HYdroXY~12-r2-fcvclohex-3-envir^ m eth v lvinvlJ--23-2g- 
dimethoxv- 17 -propyl -13 . 19 . 21 . 27-tetram gthvl-ll . 28-dioxa-4- 
10 asatricVClQ f 22 . 3 . 1 . 0 4 ' 9 1 octacos-1 S-en e-2 .3.10. 16-tetraonP. 
a) l-Hvdroxv-12- T2- M-tri f 1 un romethvlsulphonvl oxv-3- 
methoxVCVClohexvl^ -1-methvl vj nvl 1 -23 . 25-dimethoxv-i7-pyopv1 - 
13 . 19 . 21 . 27-tetramethvl-li . 2B-d ioxa-4-azatricvcl o 
f 22 . 3 . 1 . 0 4 ' 9 1 octacoB-ia-ene- 2 .3.10.3 6-tetraone 
15 To a cold (-10 *C) stirred solution of 

l-hydroxy-12 - [ 2- ( 4 -hydroxy-3-methoxycyclohexyl ) -l- 
methyl vinyl ] -23 , 25-dimethoxy-17-propyl-13 , 19 , 21, 27- 
tetramethyl-ll , 28-dioxa-4-azatricyclo [22.3.1.0 4 ' 9 ] octacos- 
18-ene-2,3,10,16-tetraone (Example 12, WO 89/05304) (0.3g) 
" _ 20 =in==dry dicnloro J»ethane (12ml) under nitrogen was added 

trifluoromethanesulphonic anhydride- (O.lrnl) until no 

"starting" " Bat^rial"~feaained. Saturated aqueous sodium 
hydrogen carbonate solution was then added and the reaction 
mixture was extracted with diethyl ether. The ether 
25 extracts, after washing with saturated aqueous sodium 
hydrogen carbonate solution, dilute aqueous hydrochloric 
acid (IN) , and saturated aqueous sodium hydrogen carbonate 
solution, wer dried (MgS0 4 ) , filtered and concentrated 
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; • in vacuo to give the suhtitl compound as an oil (300mg) . 
b) 1 -Hydroxy- 1 2 - r 2 - < 4 ( S ) -h vd roxv- 3 -metho xvcvcl ohPxvU-l- 
methylvinyl 1 -23 . 25-dimethoxv-l7- propvl-l3 . 19 . 21 . n- 
tetramethvl-] 1 . 2fl-dioya-4-azatri cvclo f 22 . 3 . 1 . n * > 9 1 octacos- 
5 18-ene-2 .3.10.1 6-tetraone 

Silica (18g, Merck Kieselgel 60) was added to a 
solution of the product of step (a) (3 00mg) in 
dichloromethane (100ml) . Volatiles were then removed in 
vacuo at room temperature and the resulting freely flowing 

10 powder was stored at 8*C for 16 hours. The support was 
then washed with acetone containing triethylamine and the 
solvent was evapo rated in vacuo to an oil. Chromatography 
on silica eluting with hexane in an acetone gradient then 
gave the title compound as a foam (79mg) . 

15 MS (FAB): 772.83 [M+H-H 2 0] + ; 812.85 [M+Na] + ; 874.65 
[M+Rb] + 

13 C NMR (CDCI3) 5: (Major rotamer) 212.2 (C16) ; 
196.2 (C2) ; 169.2 (C10); 165.1 (C3) ; 138.0 (C19) 7 131.3 
(C29); 130.2 (C31); 124.1 (C18) ; 97.2 (CI); 75.3 (C23) ; 69 
20 (C35) ; 56.1 (C9); 53.4 (C17) ; 49.1 (C20) ; 37.7 (C5) ; 34.9 
(C13); 34.5 (C27); 3 0 . 5_( C3 2 f; 26.3 (C21) ; 20.8 ( C7 ) ; 20.3 
(C41) . 

<=) l-HYdroxv-12-r2-fcvclohex-3-envlWl -methvlvinvl1-23.25- 
dimeth<?XV-17-Propvl-13 .19.21. 27-tetramethv l-n . 2B-diov a -a- 
25 J>Sa*r4cvclQ r22.3.1.0 4 > 9 1 octacos-18-e n e-2 . 3 . 1 0 . 16-teti-ao^ ft 
The title compound was prepared from the product of step 
(a) following the method of Example 49(a) -(c) . Example 55 
1 . 14-Dihvdroxv-1 2- ^2-cvel ohexvl-l- methvlvinvll -23 . 25- 
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awtrteye a gr?? Q 4 ' ^octacosOS-.ne-:, . , . , n *-^ r ~ nr 

To a solution of the product of Example 49 (60mg) in dry 
methanol (12ml) was added 10% Pd-on-C (lOOmg) and the 
5 resulting suspension was stirred in an ice bath for one 
hour under an atmosphere of hydrogen. The reaction mixture 
was then filtered and concentrated to an oil in vacuo. 
Chromatogr aph y on silica eluting_ with hexane in an 
increasing acetone gradient then gave the title compound as 
10 a foam (44mg) . 

MS (plasma spray): 724.56 [M+H-2H 2 0] + ; 742.54 
[M+H-H 2 0] + ; 760.63 [M+H] + ; 777.61 [M+NH 4 ] + 
MS (FAB): 844.86 [M+Rb] + 

13 C NMR (CDC1 3 ) 6: (Major retainer) 213.1 (C16) ; 

15 195.9 (C2); 168.7 (CIO); 164.4 (C3) ; 138.0 (C19) ; 131.9 
(C31); 130.3 (C29); 123 (C18) ; 96.7 (CI); 74.9 (C23) ; 73.3 
(C25); 72.5 (C24) ; 69.8 (C14) ; 56.3 (C9) ; 52.6 (C17) ; 48.3 
(C20); 43.1 (CIS); 39.3 (C13) ; 38.8 (C5) ; 36.2 (C32) ; 34.2 
(C27) ; 20.1 (C43); 9.2 (C38) . 

20 Example Sfi 

1.14-Dihvdroyv-12-r?-^Yclohf.yY]- l -mei;hYli/invl1-?Tp«;. 

- dimethPXY-17-gthVl--n 1 Q . 21 . ?7-»o»^ me thv1 — 1 *] | ^ p— di ova— A— 

a^trjcydor?? 1 0 4 > 9 loef en -i . , , , n ..^^ 

To a solution of the product of Example 50 (ismg) in dry 
25 methanol (4ml) was added 10% Pd-on-C (6mg) and the 
resulting suspension was stirred in an ice bath for one 
hour under an atmosphere of hydrogen. The reaction mixture 
was then filtered and concentrated to an oil in vacuo. 
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/ Chromatography n silica eluting with h xane in ar 
increasing acetone gradient then gave the title compound as 
a foam (14mg). 
MS (FAB): 831 [M+Rb) + 
5 Example 57 

l-BYdrPXV-3 ?-> ?-cvclohexvl-l-iii e ^hYivinvn-? 3 .25-6^*1-*^- 
17-ethY^-^3 .19.21. 27-tetramethvl -11 . 2S-<Hn xa-4-a Za *ricvclo 
r 22 . 3 . 1 . 0 4 ' 9 loctac OS -lg-ene-2 - 3 .10. 16-tetraone 
The title compound was prepared from the product of Example 
10 S3 following the method of Example 55. 
Example 58 

1 -HY<3rOyV- 3 2- r ?-CVClOheXVl-l-mP<-h V lvl n v1 1 -3 3 ■ 2 5-d i mo-f^yy- 

l 7 -prQPVl-13 . 19.21. 27-tetramethvl -1 1 .2B-^nv a -4- aza tri ffy ^ i o 
f 2 2 , 3 . 1 1 Q 4 ' 9 1 pet acos- 3 8 -ene-2 . 3 . 1 Q . 16-tPtraonp 
15 The title compound was prepared from the product of Example 
54 following the method of Example 55. 
Example 59 

*7 -Ml Yl -1 . 1 4 -<11 hVdroxv- 1 2- r 2 - f 3 -me t hoxvcvcl ohexvl ui. 
ngttlYlVinYl 1 -?3 . 25-dimRthoxv-13 . 19 . 71 . 27-tei-T-amethvl-i i . ?n- 
20 d lq x a-4-azatricvc] oT22 . 3 . i . n 4 / 9 i octacos-ia-^-3 . 10 . 1 s- 

trione 

a) ^7-AlXY l -l-hYdrpxy-12-r2-M- t butvldimeth vl s ilv 1 ov Y . 
3-ffiethoxvcvcl ohexvl \ -i -methvl vinvl 1-14- 
^UtVldimethVl Si Ivlow-?^ 25-dlmefch oxv-13 . 19 . 91 r 27- 

25 . 28-dloxa-4-a2atri C v e l o r 22 . 3 . i . n < . ^octacos- 

18-PnP-7 3 r ? ft , 1 6-tetrpnno 

To a cold (o*c) stirred solution of FR-900506 (lg) in dry 
dichloromethane (25ml) containing 2 , 6-dimethylpyridine 
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(5ml) under nitrogen was added 

tfautyldimethylsilyltriflate (2ml) until all the starting 
material had disappeared. The reaction mixture was then 
quenched with water and, after stirring for 5 minutes at 
5 room temperature, was extracted with diethyl ether- The 
ether extracts after washing with dilute aqueous 
hydrochloric acid (!N)(x2), saturated aqueous sodium 
hydrogen carbonate solution and brine were dried (MgS0 4 ) , 
filtered and —concentrated- in vacuo to give the subtitle 
10 compound as an oil (1.28g). 

b) 17-Allvl-l-hvdroxv-12-r2W4 -hvdroxv-3- 

m^thpyvcvclohexvl V-l-methvlvinvl 1 -lA-t butvldimethyl 

silvloxv-23 . 25-dimethoxv-13 . 1 9 ■ 21 - 27-tetramethvl-n . 28- 
djoxa-4 -agatricvclo r 22 . 3 . 1 . 0 4 ' 9 1 octacos-lfl-ene-S .3.10. 16- 
15 tetraone 

A solution of the product from step (a) in methanol (100ml) 
containing pyridinium p- toluene sulphonate was stirred for 
18 hours at room temperature. Volatiles were then removed 
in vacuo and the residue was dissolved in diethyl ether. 
20 The ethereal solution after washing with saturated aqueous 

— sodium hydrogen carbonate solution j dilute aqueous 

— hydrochlorici „acid — { IN)-,— saturated -aqueous-sodium hydrogen 
carbonate solution and brine was dried (MgS0 4 ) , filtered 
and evaporated in vacuo to give the subtitle compound as a 
25 pale yellow foam (0.97g)-. 

c) 17-AllYl-3-hvdroxv-12>r2-f4-fimida 2Q l-i-Y 1 
fthig^rtQnYl)<?XY)-3-methoxvcvclohexvlWi^ t hvlvinvii-i4^ 
t ^tYiaiTngthVlsilVloxv23 . 25-dimet hoxv-13 .19.21.^ 
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. tetrwthYlf 11 . 28-dioxa-4- a zatricvc3 or 22 . 3 . i . n 4 / 9 i oc tacos- 
18-ene-2 .3.10. 

A solution of the product of step (b) (280mg) in dry 
distilled dichloroethane (40ml) containing 

5 l,l'-thiocarbonyldiimidazole (2g) was heated under reflux 
for 36 hours under an atmosphere of nitrogen. Volatiles 
were then removed in vacuo and the residue was 
chromatbgraphed on silica eluting with 

dichlorbmethane/a^et~61^"r9:l] to give- the subtitle compound 
10 (105mg) as a foam. 

d > ^7-AllVl-1.2-dihvdroxv-12- r 2-r3-BiethoxvcvclohexvlWl- 

13 , 19 , 21 . 27-tetraroethvl-ll ■ ?B- a ioxa-4-a Z at:ricvcl o 
r22 T ?-3..0 4 ' 9 1 OCtacos-18-gm>- 3 . 10 . 16-fc-r-i nn B 

15 A solution of the product of step (c) (105mg) in dry 
benzene (25ml) containing AIBN (2 , 2 • -bisisobutyronitrile) 
(3mg) was heated to 40 *C under nitrogen. Tributyltin 
hydride (0.1ml) was then added dropwise by syringe. The 
temperature was then raised to 60 *C over 5 minutes and a 
20 further 0.1 ml of tributyltin hydride was added. The 
temperature was then further raised to 90 'C over 10 minutes 
-and— an— additional— 0^lMl^t^WXmity^&-^6x3^ -was added . 
After a further 10 minutes no starting material remained 
and volatiles were removed in vacuo after cooling to room 

-_ 25 _temperature -Chromatography on silica then gave the 

subtitle compound as an oil (85mg) . 

e ) 17-AllYl-l-hvdroxv-i2-r2-f3- m ethoxv C v C i 0 hexvH-i- 
xnethYlvinYl1-H- t butyldimethv1snvl 0 xv-2 3.2R - dlm e thnw- 
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. 13 , 19 , 21 . 27-tetramethvl-ll . 28-diox a-4-a2atricvcl Q 
f 22 . 3 , 1 . 0 4 ' 9 1 octacos-18-ene-2 .3 ,10. 16-tetraone 
A solution of the product of step (d) (85mg) in glacial 
acetic acid (10ml) containing copper (II) acetate (ig) was 
5 heated at 80 # C for 5 minutes. The cooled reaction mixture 
was then poured into saturated aqueous sodium hydrogen 
carbonate solution and this was extracted with diethyl 
ether i The ether extracts were then dried (MgS0 4 ) , 

filtered and — -concentrated to an -oil — in vacuo. 
10 Chromatography on silica eluting with acetone/hexane [2:5] 
then gave the subtitle compound as a foam (40mg) . 

f~) l-7-Mlvl-3r^ l-4-dihvdroxv-12- r 2- r3-methoxvcvcl ohexvl ) -l- 

methvlvinvn -23 . 25-dimethoxv-13 . 19 . 21 , 27-tetramethyl-H . 2 8- 
- (?io?c^4"9gatricvclo r 22 , 3 , 1 ; 0 4 ' 9 1 octacos-18-en e-2 . 3 . 10 . 1 fi- 
15 tety^pne 

To a solution of the product of step (e) (40mg) in 
acetonitrile (8ml) was added 40% aqueous hydrofluoric acid 
(lml) . After stirring for 1 hour at room temperature the 
reaction mixture was poured into saturated aqueous sodium 
20 hydrogen carbo nate sol ution and t h e mixture was e xtracted 

—with- diethyl — ethers The ether-extracts were then dried 

--^^(MgSOi-)-/— f iltered:~and ^concentrated. ,to an— oil in-vacuo . 
Chromatography on silica eluting with hexane in an 
increasing acetone gradient then gave the subtitle compound 

25- as a f oam ( 20ja 9) • 

MS _ (plasma spray)_:_ 752.73 .__ [M+H-2H 2 0] + ; 770,76 

[M+H-H 2 0] + ; '788.7.7., [M+H] + ; 805.79 [M+NH 4 ] + 

13 C NMR (CDC1 3 ) Sz (Major rotamer) 212.9 (C16) ; 



WO 91/13889 

41 



PCT/GB91/00393 



- 77 - 



. 196.2 (C2); 169 (CIO); 164.7 (C3) ; 139.0 (C19) ; 135.6 
(C41); 131.6 (C29); 130.5 (C31) ; 122.4 (C18) ; 116.7 (C42) ; 
97 (CI); 78.9 (C34) ; 77 (C12) ; 75.2 (C23) ; 73.7 (C25) ; 72.8 
(C24); 70.1 (C14); 56.4 (C9) ; 52.7 (C17) ; 48.5 (C20) ; 43.1 
5 (CIS); 39.7 (C13) ; 39.2 (C5) ; 26.3 (C21) ; 21.2 (C7) ; 20.5 
(C44) ; 14.1 (C30) ; 9.4 (C39) . 

- -^joy»-4-9?nri<?Yn1 or 22 , 3 , 1 . 0 4 ' 9 1 octac OS -l8-_n^ .m.u. 
10 trione 

Hydrogen sulphide gas was bubbled through a solution of the 

__product of_s_ep— (f) (-4-oag) in -pyridine (2ml) and 

dimethyl f onnainide (0.1ml) for 2 hours at room temperature. 
After standing -for 4 hours at room temperature dilute 
15 aqueous hydrochloric acid was added and the reaction 
mixture was extracted with ethyl acetate. The ethyl 
acetate extract was then dried (MgS0 4 ) , filtered and 
concentrated in vacuo. Chromatography on silica eluting 
with ethyl acetate then gave the title compound as a foam 
20 (25mg) . ___ 

_MS__(FAB)_:_ 858_(M+Rb) + ;— 796-(M+Na) + ; -774-(K+H) + ; 

— — "256 = (M-0H) "L-__.-_r-.-_J 

13 C NMR (CDC1 3 ) *: 214.3 (C16) ; 174 (C3) ; 169.4 
(CIO); 141.2 (C19); 135.4 (C41) ; 131.6 (C29) ; 129.8 (C31) ; 
25 121.4 (C18); 116.6 -(C42); 97.8 (CI); 78.9 (C34) ; 48.4 
(C20); 20.7 (C7); 14.3 (C30) ; 9.7 (C39) 
Example 60 

17-A11V1-] 4-hvdrow-12- r ?- f 4 -hvdr 0 xv-3- me _h 0 w CY cloh e vvl i -i - 
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. roethylvjnvl 1 -23 . 25-dimethoxv-13 .19.21 . 27-tetramethvl-li . 28- 
diox a-4-asatriCYClo r 22 . 3 . 1 . 0 4 ' 9 1octacos-18>ene-2 .3.10.1^ 

and 

5 17-Allvl"14-hvdrQXV-12-r2-M*hvdroxv-3-met:h o>"/cvclQhexvlWl> 
TngthVlvinvl 1 -23 . 25-dimethoxv-l . 13 . 19 ■ 21 . 27- pentamethyl - 
11 , 29-dioxa-4-a2atricvclor22 .3.1. Q 4 ^ loctaco S -i8- e n e - 
2,3,10, 16-tetraone 

-a.) 17-Allvl-i-chloro-l4-hvdroxv-l2-r2-M -hvdr Q w3> 

10 TOgthoxvcyclohexvl ) ■l-methvlvinvll-2 3 . 25-dlmethoxv 
13 , 19.21. 27-tetramethvl-ll . 28-dioxa-4- a zat:ri C y e i n 

r-2-2^nr-3r,-0^4-Toefea-eeg^ l-8-ene-2-.-3T-l-Q-: -l6-tetraQn^ 

A solution of FR-900506 (500mg) in dry dichloromethane 

(-25ml) — was- added dropwise over -I minute to a stirred, cool 

15 (0-C) solution of thionyl chloride (0.45ml) and pyridine 
(l.llml) in dry dichloromethane (20ml) under nitrogen. 
After 20 minutes, saturated aqueous sodium hydrogen 
carbonate solution was added and the mixture was stirred at 
room temperature for 20 minutes. The organic extract was 
20 tlien separated and washed with dilute aqueous hydrochloric 
— acid — (-1M 2 0ml)-,_water— (-2 0ml-)— and -brine— (-1 0ml-)—bef ore being 

;_rzdried (MgSQ^).^— fii.t^r.ed— and'-z; evaporated — in -vacuo to give 

the__sub-title compound as an an oil (512mg) . 
b ) 1 7 -Al 1 vl - 1 4 -hydroxy- 1 2 - r 2 - ( 4 -hydro xy- 3 -aethoxvcvclo 
25 h3Xyl ) -I-Pethvlvinvl 1 -23 ■ 25-dimethoxv- l 3 .19.21.27^ 

tetrartethvl-1 1 . 28-dioxa-4-azatricvcl o r 22 . 3 . 1 . o 4 * * i octacos- 

18-ene-2 .3.10. 16-tetraone 

and 
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." 17-AllYl-14-hVdroxv-12-r2- r4-hvdroy v -3-meHhQyvcvcloh*»wl ^ -1 - 
ffiethVlvinvl1-23.25-dimet:hoxv-1 .13 .19 .31 . n-wrM-a-m^yT - 
11 ■ 28-dioxa-4-aza*ricvclor22 .3.1. n* ' 9 1octacos-l a-Pno- 
2.3.10.16-tetraone 
5 To a cold (-50*C), stirred suspension of copper (I) iodide 
(463mg) in dry diethyl ether (20ml) under nitrogen was 
added a dilute (1.1M) solution of methyl lithium in ether 

(4.42ml). After stirring for 30 minutes at -40*C the 

react ion — mixtu re- was cooled to -70* C and a solution of the 

10 product from step (a) (400mg) in dry ether (20ml) was added 
dropwise. After stirring for 20 minutes, saturated aqueous 

amm onium chloride soluti on was added and the reaction 

mixture was allowed to warm to room temperature. The 
®** er **l lave *" was then separated and was washed with water 
15 (20ml) and brine (20ml) before being dried (MgS0 4 ) , 
filtered and evaporated to an oil in vacuo. Chromatography 
on silica then gave a first isomer of the first title 
compound (Isomer A, 5mg) , a second isomer of the first 
title compound (Isomer B, 20mg) , and the second title 
20 compound (4.5mg). 
_MS /FAB 1; 

Isomer A_ 770.8 [M+H-H 2 0] + ; 788.8 [M+H] + ; 810.8 

[M+Na] + ; 872.6 [M+Rb] + 
Isomer B - 872.4 [M+Rb] + 
25 2nd title compound - 784.8 [M+H-H 2 0] + ; 802.8 
[M+H] + ; 824.8 [M+Na] + ; 886.5 [M+Rb] + 
A^LJflffi (CHC1 3 ) 6: 

Isomer A - 211.4 (C16) ; 200.7 (C2) ; 169 (C10); 165.6 
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. (C3); 139.6 (C19) ; 135.7 (C41) ; 131.9 (C31) ; 131.2 (C29) ; 
122.4 (C18); 116.5 (C42) ; 84.2 (C34) ; 80.5 (C12) ; 78.3 
(CI); 76.9 (C23); 75.2 (C24) ; 74.9 (C25) ; 73.5 (C35) ; 68.5 
(C14); 53.4 (C17); 52 (C9) ; 47.7 (C20) ; 45.5 (C15) ; 44.3 
5 (C5) ; 40.1 (C13); 35.2 (C40) ; 34.9 (C32) ; 34.8 (C22) ; 34.6 
(C33); 32.7 (C26) ; 31.5 (C27) ; 31.2 (C36) ; 30.5 (C37) ; 27.1 
(C21) ; 25.8 (C8) ; 24.9 (C6) ; 20.8 (C7) ; 20.5 (C44) ; 17.1 
(C43); 16.4 (C47); 13.3 (C30) ; 10.1 (C39) 

Isomer B _ - 213 . 2 (C16) 197 (C2 ) ; 170.2 (CIO) ; 163 . 8 

10 (C3); 137.3 (C19) ; 135.2 (C41) ; 131.9 (C29) ; 128.5 (C31) ; 
123.4 (C18); 116.7 (C42) ; 84.1 (C34) ; 83.5 (CI); 79.3 

_._ CC12.)-;_-70.-2 (C14)-;— 55.9-(C9)-;- 51^9-(C17) ; 49.4 (C20) ; 44.7 

(C15); 40 (C5); 40.1 (C13) ; 38.5 (C40) ; 10.1 (C39) 

2nd title ._ compound -212.4 (C16) ; - 203.3 (C2) ; 169.4 

15 (CIO); 167 (C3); 139.1 (C19) ; 135.6 (C41) ; 131.8 (C29) ; 
129.7 (C31); 123 (C18) ; 116.6 (C42) ; 84.2 (C34) ; 82.9 (CI); 
77.3 (C12); 69.7 (C14) ; 52.5 (C17) ; 52 (C9) ; 47.7 (C20) ; 
45.2 (C15); 44 (C5) ; 39.9 (C13) ; 14.1 (C48) ; 10 (C39) . 

20 Isomers A and B differ in their stereochemistry at CI. 
Example 61 

J 17^ftllY l --3.-, 14-ditiyagOXy-l-2- r^WcvcVnr. R ntvl-^-TngTihanol rTnef.hvl 
ether) ) -1-methyl vjnvl 1 -23 . ?S-dlmeth 0 w - i 3 . 19 . 21 . ->-i-i-ai~r* 
methvl-11 . 28-dioxa-4-ay.atricvc1 QT22 . 3 . 1 . 0 4 > 9 1 octacos-1 R— 
25 ene-2.3.10.rfi-tetT-ann»» . 

To a solution of the compound of Example 10(a) (73mg) in 
diethyl ether (2ml) containing boron trifluoride diethyl 
etherate (0.1ml) was added an ethereal solution of 
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;■ diazomethane'. ' After standing for 30 minutes at room 
temperature volatiles were removed in vacuo and the residue 
was chromatographed on silica eluting with hexane/acetone 
[4:1] to give 17-allyl-l-hydroxy-12-[2- (cyclopentyl- 
5 3-methanol (methylether) ) - 1 -methy 1 vinyl] -23 , 25-dimethoxy-l4- 
^utyldimethylsilyloxy-is , 19 , 21 , 27-tetramethyl-ll , 28-dioxa 
-4-azatricyclb [22 . 3 . 1 . 0 4 ' 9 ] octacos-18-ene-2 .3,10, 16- 

-- tetraone - -(-20mg) as -a- -foam-. This was dissolved in 

acetpnitrile___(5ml)_ and 40% aqueous hydrofluoric acid 

10 (0.5ml) was then added. After stirring for 75 minutes at 
room temperature the reaction mixture was poured into ethyl 

acetate and was__washed. with saturated . .aqueous sodium 

hydrogen carbonate solution and brine before being dried, 
(MgS0 4 ) , filtered and evaporated to an oil in vacuo. 
15 Chromatography on silica eluting with acetone/hexane [1:3] 
then gave the title compound (lOmg) as a foam. 
13 C NMR (CDC1 3 ) St (Major rotamer) 213.8 (C16) ; 196.2 
(C2); 168.9 (CIO); 164.9 (C3) ; 138.9 (C19) ; 135.6 (C40) ; 
122.5 (C18); 116.6 (C41) ; 97 (CI); 77.4 (C12) ; 75.2 (C23) ; 
20 70 * 1 (C14) ; 58.8 (cyclopentylCH 2 OfiH 3 ) ; 56.3 (C9) ; 52.8 
(C17); 48.6 (C20); 29.7 (C8) ; 26.3 (C21) ; 24.6 (C6) ; 21.1 

(C7); 20.4 (C43) ; .14.1 (C30) ; -9.5 (C38) 

MS (FAB): 872 [M+Rb] + ; 810 [M+Na) + ; 788 [M+H] + . 
Example 63 

25 17-AllYl-1.14-dlhYdrPXV-12-r?-f4-amln Q - 3- me i.h r , y Ycvcl 0 h^vv1 W 
l -nethY l Yinvl I -?1 ?5-dimethoxv-l 3.io.?i - 

A1.28-dioxa-4-azatricvcl Q r22.3.l.o 4 /9 i oc i; acos .i8- e n e - 
2.3.10.16-.t«.4-T- a o n « 
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a ) l7>Allvl-l-hvdroxvl2-r2-r4-azido-3- ine1:hoyy C Ycloheyvl^- 
1-jngthYlY inYl 1-23 . 25-<aimethQyvl4- t butvldime1:hvl si 1 Y 1 ri^ y- 
13 . 19 ,21,27-tetraaethvl-ll , 28-dioxa-4-a zatri C y g 3 o 
r22i3f 1>9 4 ' 9 lQctacos-18-ene-2 . 3 . 10 . 16-tetraone 
5 To a stirred, cold (-20 *C) solution of the product of 
Example 39(b) (0.19g) in dry distilled dichloromethane 
(7ml) containing dry pyridine (0.63ml) under nitrogen was 
added trif luoromethanesulphonic anhydride (0.41ml). After 
20 -minutes at -20 "C saturated aqueous sodium hydrogen 
10 carbonate solution (3ml) was added and the reaction mixture 
was extracted with diethyl ether. The organic extracts 
—were -then -■ washed — with -saturated aqueous sodium hydrogen 
carbonate solution, dilute aqueous hydrochloric acid (IN), 
and saturated aqueous sodium hydrogen carbonate solution 
15 before being dried (MgS0 4 ) , filtered and concentrated to 
an oil in vacuo. This material was dissolved in dry DMF 
(5ml) and sodium azide (0.5g) was added. After stirring 
for 30 minutes at room temperature the reaction mixture was 
poured into water and this was then extracted with ethyl 
20 acetate. The organic extract after washing with brine was 
_dried — (MgS0 4 ) , filtered and concentrated to an oil in 
—vacuo. — — Chromatography — on — s ilica — then gave-i^he subtitle 
compound (83mg) as a foam. 

b > 17-Allvl"l-hvdroxv-12-r2-r4-amino -3-Tneth Q xvcvcloheyYl ^- 
25 1-WthYlvlnYll -23 . Zg-dimethoxv-^- ^ butvldimethyl «j ] y i nvy, 
1? , 19 , 21 , 27-tetramethvl-ll . 28-dioxa- 4-a 2 atri C y g i q 
f 2 2 . 3 1 : 1 . 0 4 '* 1 octacos-18 -ene-2 . 3 . 1 0 . 1 6 -tetraone 
T a stirred solution of the product of step (b) (50mg) in 
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/• dry, .distilled b than 1 (5ml) under nitrogen was added 
1,3-propanedithiol (0.03ml) and triethylamine (0.04ml). 
After stirring for 1 hour at room temperature the reaction 
mixture was columned on silica eluting with hexane/acetone 
5 [3:1] to give the subtitle compound as a foam (37mg) . 

13 C NMR (CDC1 3 ) (Major rotamer) 209.6 (C16) ; 196.5 

<C2); 169.1 (CIO); 164.7 (C3) ; 138.5 (C19) ; 135.7 (C41) ; 
.133...3- (C29)-;— 128.3— (C31) ;-123.2 (CIS); 116.6 (C42) ; 97.6 
(CI) ? 82.4 (C3.4.U 56.4 (C9) ; 53.7 (C17); 49.3 (C20) ; 43.7 
I0 (C15); 40 6 (C13); 39.2 (C5) ; 10.5 (C39) . 
MS (FAB): 1001.6, [M+Rb] + 

C) 17-AllYl-1,14-djhvdroYV-l2-r^r^ a TO in Q ,^ 0 .^»« Y n ^^ 

^thYl-a j .pp-dioxa^-aratrjcvmor^ -, „4 , 9 1cet||eM . ia . 
15 ene-2 .3.10.1 fi-^-ctr"— 

To a solution of the product of step (b) (35 mg) in 
acetonitrile (7ml) was added 40% aqueous hydrofluoric acid 
(0.5ml). After stirring for 2.5 hours at room temperature 
the reaction mixture was poured into ethyl acetate and the 
20 separated organic extract was then washed with saturated 
aqueous sodium hydrogen carbonate solution and brine before 
being dried (MgS0 4 ) , .filtered and evaporated to an oil in 
vacuo. Column chromatography on silica eluting with 

hexane/acetone [2:1] then gave the title compound (I5mg) as 
25 foam. 

13 C NMR (CDCI3) 6: (Major rotamer) 212.9 (C16) ; 196.2 
(C2); 169.1 (C10); 164.8 (C3) ; 139.1 (C19) ; 135.7 (C41) ; 
132.9 (C29); 128.5 (C31) ; 122.6 (C18) ; 116.8 (C42) ; 97.2 
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. (CI); 82.9 (C34); 78 (C12) ; 75.4 (C23) ; 73.8 (C2S) ; 73.0 
(C2 4); 70.2 (C14) ; 57.1 (C9) ; 53.1 (C17) ; 48.7 (C20) ; 43.3 
(CIS); 39.8 (C13); 39.4 (C5) ; 24.1 (C6) ; 21.3 (C7) ; 20.6 
(C44) ; 14.2 <C30) ; 9.7 (C39) . 

5 MS (FAB): 888.5 [M+Rb] + ; 826.7 [M+Na] + ; 786.7 

[M+H->H 2 0] + 
Example 63 

17-AHY^-3 . 14-dihvdroyv-12-r?-r^- a C et:amid Q -^-i ne thov V ^1 " 
teXVll -1-me.ttiylvihy] 1 -23 . 25^diTn P »h Q xv-i 3. . ro 21 . 27-*«Kr» 
10 m ^hYl-13 . 28^10X3-4-32^1- ^yclorpg.^.T n 4,9 1oet . aeofi _ ia _ 
cnc-2 .3.1(1.1 6-t e tr ann? 

a) l-7-ft-l*Yl-l^^ 

-methyl vin vl 1-23 . ?R-H^ o t:h 0 xv-id-t but:vldlTngt , hv1 
-siaYlQXY-*3 ,19 1 2 3 T?7-tetra m ethvl-ll . o Xa r i ~ 
15 T22 . 3 . 1 . 0 4 r 9 t octacofi-! B-o n o- 2 .3.10.1 fi-t e tr a n n t > 

To a solution of the product of Example 62(b) (20mg) in dry 
dichloromethane (3ml) was added pyridine (0.1ml) and acetyl 
chloride (0.1ml). After stirring for 10 minutes at room 
temperature the reaction mixture was poured into water and 
20 this was then extracted with diethyl ether. The organic 
-extract—was then— washed with-dilute— aqueous hydrochloric 
- -acid- and brine— Before being dried^MgSO^) } filtered and 
evaporated to an oil in vacuo. Chromatography on silica 
eluting with hexane/acetone [3:1] then gave the subtitle 

25 compound (15mg)_as-^n=oii: 

b) 17-AUY3-T .14-dlhvdroxv-12-r^- r 4-acet a TT,^ 0 -3-TnPthovY 
cyclohexY l ) -1 -Tnel-hVtvinvl 1 -23 . I Q . ?1 . 27-tetre 

methYl- 1 1 , 28-flj oyq-4-» 2 atri cycle r 22 . 3 . 1 . n 4 , 9 1 oc1:aeQS .-, R _ 
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. S ' ene-2'13 1 10 '.' l'6-fcj.twirmo 

A portion of the product from step (a) (I3mg) was dissolved 
in acetphitrile (4ml) and to this was added 40% aqueous 
hydrofluoric acid (O.lml). After stirring for 2 hours at 
5 room temperature the reaction mixture was poured into ethyl 
acetate and the separated organic extract was then washed 
with water, saturated aqueous sodium hydrogen carbonate 
-solution and -brine before being dried (MgSC- 4 ) , filtered 
and evaporated- to an oil in vacuo. Column chromatography 
10 on silica eluting with hexane/acetone [2:1] then gave the 
title compound (8mg) as a foam. 

1 *C_mBL <CDC1 3 .) £_: (Ma.jor__rotamer-) 2-1-2-.-4 (-C-16)-;- 19 6. 2 

(C2); 169 (CIO); 164.7 (C3) ; 139 (C19) ; 135.5 (C41) ; 122.4 
(CIS)/. 116. 7 (C42).;_97__(C1) ;.. 9.4 (C39) 
15 X H NMR (CDC1 3 ) 6i 2.01 [3H,s,NHCOCH 3 ] 

MS (FAB): 930.5 [M+Rb] + ; 868.9 [M+Na] + 

Example 64 

l7-AllYl-J.H-rt1liYdroxv-i?-r2-r4-f«rn m Y i OX v- 3 - m ^ 0 ^ evc1ft 
nexyl 1 -J-methYl vinyl 1 -23 , 25-ci i^thow-i no .ai. ?7 -i-^^ 
20 m ethYl-» . 28-d i OXa-4-azatri rvn o r 22 . 3 . i . n < , 9 ! MaeoK ^ «_ 
ene-2 .3.10. 16-t«.tr ? n nf 

To a solution -of -the compound=of -Example 39(c) (l.i03g) in 
dry DMF (20ml) was added sodium azide (2.58g). After 
stirring for 2 hours at room temperature the reaction 
25 mixture was poured into water and this was then extracted 
with ethyl acetate. The organic extract after washing with 
brine was dried (MgS0 4 ) , filtered and concentrated to an 
oil in vacuo. Chromatography on silica eluting with 



WQ91/13889 PCI7GB91/00393 

- 86 - 

hexane/acetqne [3:1] then gave 17-allyl-l-hydroxy-12-[2-(4- 
formyloxy-3-methoxycyclohexyl) -1-methylvinyl] -23 , 25- 
dimethoxy-14- t butyldimethylsilyloxy-13 , 19 , 21, 27-tetra 
methyl-ll , 28-dioxa-4-azatricyclo [22 . 3 . 1 . 0 4 ' 9 ] octacos-18- 
5 ene-2,3,lo,l6-tetraone (115mg) as a foam. a portion of 
this (7 log) was dissolved in acetonitrile (14ml) and to 
this was added 40% aqueous hydrofluoric acid (0.5ml). 
After stirring for 3.5 hours at room temperature the 
reaction mixture -was poured into ethyl acetate and the 
10 separated organic extract was then washed with water, 
saturated aqueous sodium hydrogen carbonate solution and 
brine— before Beings dried" (MgS0 4 ) , filtered and evaporated 
in vacuo to an oil. Column chromatography on silica 
eluting with hexaneyacetone [2:1] then gave the title 
!5 compound (l9mg) as a foam. 

13 C NMR (CDC1 3 ) Si (Major rotamer) 212.7 (C16) ; 196.2 
(C2); 169.2 (CIO); 164.8 (C3) ; 160.6 (0C.H0-) ; 138.9 (C19) ; 

135.5 (C41); 132.4 (C29) ; 129.5 (C31) ; 122.4 (C18) ; 116.6 
(C42); 96.9 (CI); 78.7 (C34) ; 77.3 (C12) ; 75.1 (C23); 72.8 

20 (C24); 70_ (C14)_; 56.6- (C9)-; —52.-7— (Cl-7-)-;- 48 . 5-(G20)-; 43 

-(C15) ; -39-6 -(C13)-; 39T2 (C5)-;-28T2- (C8) ; 26.2 (C21) ; 24.5 

--: ~(C6) ;-21.1 -(C7)-;--20^4- (C44) ;- 14 . 1- (C30) ,—9 . 3 (C39) . 

MS- (FAB): 916.2 [M+Rb] + ; 854.5 [M+Na] + ; 832.6 [M+H] + ; 

814.6 [M+H-H 2 0] + 
25 Example 65 . 

17-AUV1-3 . 14-dihvdroxv-12-r2-M-oxo-cv C 3 ft hexv^-i- r ic »hYl 
vinYl1-23,25-dimethoxv-13.19.21 . 2 7-tetraw^thvl-n . 38-dioxa- 

p r ?? , ^ , i o 4 ' 9 1 oct aeos -i B- ene -2 .rm . u. 
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and 

17-Min-i -. 1 4^ihYdroxv-l ?-f2-n-m 0 ^ o xv . eVf , 1 nhex-4-^y] ) .1 - 

mWv i nYn-^ ps-diTneth pyv-^.TO ?n 

5 diPXa-4-q^tra<?Y<?lor??.^.1 n <.9 lo C t aeos -, a r _ ? , , ., n > 1 fi 

tetraone 

Silica (220g, Merck Kieselgel 60, Art. 15111) was added to 
a—solution— of- the -compound of Example 39(c) (250ml). 
-Volatiles—were -then-removed -in vacuo, at room-temperature 
10 and the resulting freely flowing powder was stored at 8*C 
for 16 hours. The support was then washed with ethyl 
acetate and _iq* -acetone- -in— ethyl- -acetate— containing 
2,6-dimethylpyridine. The combined organic extracts after 
washing with saturated aqueous sodium hydrogen carbonate 
15 solution, dilute aqueous hydrochloric acid (IN) , saturated 
aqueous sodium hydrogen carbonate solution and brine were 
dried, (MgS0 4 ), filtered and concentrated to an oil in 
vacuo. Chromatography on silica eluting with hexane in an 
acetone gradient then gave the compound of Example 39(d) 
20 (l.l2g) as a foam. Further elution then _g_ave _the. compound 
of Ex amp_le_8(c)._.(0.5g) as a foam. 

Mixed fractions were then combined, treated with 40% 
aqueous hydrofluoric acid as above, and re- chroma tographed 
2 5-on silica eluting with ethyl acetate to give the first 
title compound (200mg) . 

13 C NKR (CDC1 3 ) «: (Major rotamer) 212.5 (C16) ; 210.7 
(C34); 196.2 (C2) ; 169 (C10); 164.7 (C3) ; 139 (C19) ; 135.5 
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(C41); 133.1 (C29); 129 (C31) ; 122.5 (C18) ; 116.7 (C42) 
97.1 (CI); 77.6 (C12) ; 75.2 (C23) ; 73.7 (C25) ; 72.8 (C 24) 
69.9 (C14); 56.3 (C9) ; 52.9 (C17) ; 48.6 (C20) ; 47.6 (C33) 
43.5 (C15) ; 41.2 (C35) ; 39.7 (C13) ; 37.9 (C32) ; 26.2 (C21) 
5 25.8 (C8); 24.5 (C6) ; 21.1 (C7) ; 20.4 (C44) ; 13.8 (C30) 
9.7 (C39) . 

MS (FAB): 856 [M+Rb] + ; 794 [M+Na) + ; 736 [M+H-2H 2 0] + 

Further elution then gave the second title compound. 

13 NMR (CDC1 3 ): S (Major rotamer) 212.6 (C16) ; 196.2 

10 (C2) ; 168.9 (CIO); 164.6 (C3) ; 139.7 (C19) ; 135.5 (C41) ; 
132.3 (C29); 129.9 (C31) ; 122.3 (C18) ; 116.5 (C42) ; 128.5 
(C35); 128-.1— (C36) ; 96.9 (CI); 73.5 (C25) ; 72.7 (C24) ; 70.5 
(C14); 56.5 (C9) ; 52.7 (C17) ; 48.4 (C20) ; 27.6 (C8) ; 26.1 
(C21) ; 24.4 (C6) ; 21 (C7) ; 20.3 (C44) ; 14 (C30) ; 9.3 (C39) . 

15 MS (FAB): 870 [M+Rb] + ; 808 [M+Na] + 
Example 66 

17-AllYl-l .14-dihvdroxv-12-r2w e yclopentvl -3-carb Q yv1 An. 
acid mprpholine amide! -1-methvl vinvll-23 . 25-dimethovY 
-13.19.2l.27-tetramethv3-ii.2a-d< o Xa -4- aza ^^ i ff 

--20 r22.3.1.0 4 ' 9 1 octacos-1 . 3 . IP . 1 6-tetranni» 

—To- a solution - of the product of Example 13 was added 
— morpholine (0.03ml) followed by triethylamine (0.03ml) and 
2-chloro-l-methylpyridinium tosylate (70mg) . After 
st i rr i n 9 for 1 hour at room temperature a further portion 
2 5 of the tosylate (40mg) was added and stirring was continued 

for 5.5 hours at room temperature. Additional 

triethylamine (0.03ml) and morpholine (0.03ml) was then 
add d and the reaction mixture was stirred overnight at 
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m room temperature. The reaction was then quenched with 
dilute aqueous hydrochloric acid (2M, 10ml) and the mixture 
was extracted with ethyl acetate. The organic extracts were 
then washed with saturated aqueous sodium hydrogen 
5 carbonate solution and brine before being dried (MgS0 4 ) , 
filtered and evaporated to an oil in vacuo. Chromatography 
on silica eluting with hexane in an increasing acetone 
"gradient theiTgave the title compound (30mg) as a foam. 
MS "(FAB) : 9-41.4 - -. [M+Rb] +7" 880.2 [M+Na] + ; 858 . 4 " [M+H] + ; 
1Q 840.4 [M+H-H 2 0] + 

13 C NMR (CDCI3) (Major rotamer) 212.4 (C16) ; 196.2 

(C2) ;- 174.6 (cyclopentyl£0) ; -169T1 (C10)T~164T7 (C3) ; 138.9 
(C19); 135.6 (C40) ; 132.5 (C29) ; 131.3 (C31) ; 122.7 (C18) ; 
116.7 (C41); -97.1- (C1) ; 70-:0 -(C14); 67 and 66.8 (morpholine 
15 £H 2 0); 56.3 (C9) ; 52.9 (C17) ; 48.8 (C20) ; 46.1 and 42.3 
(morpholine£H 2 N) ; 27.8 (C8) ; 26.2 (C21) ; 24.5 (C6) ; 21.0 
(C7) ? 20.3 (C43); 14.1 (C30) ; 9.9 (C38) 



20 



25 
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CLAIMS: 

1. A compound of formula I, 



10 



CH 3 




CH 3 Q 



OCH 3 



15 



wherein 

R 1 represents H, OH or alkoxy; 
R 2 represents H; 

in addition, R 1 and R 2 may together represent a second 
bond between the carbon atoms to which they are attached; 
R 3 represents methyl, ethyl, propyl or allyl; 



"20 



„r_epres.ents H, QH^__all^l. l r__alto3^,_ halogen, amino, 



-S-alkyl— NHCHO or NHCO-alkylr 



25 



-n—represents 1-or 2?- ~ 

X represents O, (H,OH) , (H,H) or =NH; and 
Y represents a cyclic group of formula II, 

... -R7 




II 
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; in which R 5 represents (H,H) , (H,OH) , (H,meth xy) or O; 
R 6 represents H f (R)-OH, (S)-OH, alkoxy, amino, 
alkylaminb, alkanoylamino, fonnyloxy or halogen; R 7 
represents H; and in addition R 5 and R 6 may together 

5 represent a second bond between the carbon atoms to which 
they are attached; or R 6 and R 7 may together represent 
a second bond between the carbon atoms to which they are 
attached; 

— or_.a._ cyclic group of formula III, 

10 



III 




1S in which R 8 represents alkyl substituted by one or more 
groups selected from OH, alkoxy, =o, and co 2 H; or alkenyl 
optionally substituted by one or more groups selected from 
OH, -O, or C0 2 H; 
provided that 

20 a) when n represents l; r 1 represents OH; R 3 
represents allyl; r< represents OH; R 5 represents 
(H,methoxy); and R 6 represents (R)-OH; then X does not 
represent 0; 

b) when n represents 2; 
25 i) R 1 represents OH; R 3 represents methyl, ethyl, 
allyl or propyl; r< represents OH; R 5 represents 
(H,methoxy) ;. and R 6 represents (R)-OH; then X does not 
represent O; 
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ii) when R 1 and R 2 together represent a second bond 
between the carbon atoms to which they are attached or each 
represent H; R 3 represents allyl or propyl; R 4 
represents OH; R 5 represents (H, methoxy) ; and R 6 

5 represents (R)-OH; then X does not represent O; 

iii) when R 1 represents OH, methoxy or together with R 2 
it represents a second bond between the carbon atoms to 
which they are attached; R 3 represents allyl; R 4 
represents OH; R 5 represents (H, methoxy) ; and R 6 

10 "Presents methoxy; then X does not represent O; 

iv) when R 1 represents H or OH; R 3 represents allyl; 
R 4 represents OH; R 5 represents (H, methoxy) ; and R 6 
represents (R)-OH; then X does not represent (H,OH); 

v) when R 1 represents H; R 3 represents propyl; R 4 
15 represents OH; R 5 represents (H f OH) ; and R 6 represents 

(R)-OH; then X does not represent 0; 

vi) when R 1 represents OH; R 3 represents ethyl; R 4 
represents OH; R 5 represents (H, methoxy) ; and R 6 
represents (R)-OH; then X does not represent (H,OH) ; 

"2*0 ~ vii ~) when R 1 and R 2 together "represent a second~£ond 
between the carbon atoms to which they are attached or each 
represent H; R 3 represents ethyl; R 4 represents OH; 
R represents (H, methoxy) ; and R° represents (R)-OH; 
then X does not represent O; 
25 v iii) when R 1 represents OH; R 3 represents allyl; R 4 
represents OH; R 5 represents (H,OH) or (H, methoxy) ; and 
R 6 represents (R)-OH; then X does not represent (H,H) ; 
ix) wh n R 1 represents OH; R 3 represents ethyl; R 4 
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represents OH; R 5 represents (H,methoxy) ; and R 6 
represents (R)-OH; then X does not represent (H,H) ; 

x) when R 1 represents OH; R 3 represents methyl , ethyl 
or allyl; R 4 represents OH; R 5 represents (H,OH) ; and 

5 R 6 represents (R)-OH; then X does not represent O; and 

xi) when R 1 represents OH; R 3 represents allyl; R 4 
represents OH; R 5 represents 0; and R 6 represents 
(R)-OH; then X does not represent O; 

and _ pharmaceutically acceptable derivatives thereof, 
10 2. A compound of formula I, as claimed in claim 1, 
wherein R 1 represents H or OH. 

3. a compound of formula I, as claimed in claim l or 
claim 2, wherein R 4 represents H, OH, alkyl, halogen or 
amino . 

15 4. A compound of formula I, as claimed in any one of the 
preceding claims, wherein R 5 represents (H,OH) or 
(H,methoxy) . 

5. A compound of formula I, as claimed in any one of the 
preceding claims, wherein R 6 represents H, (R)-OH or 

2Q amino. 

6. A compound of formula^I— as claimed in any "one~of the 
preceding claims, wherein R® represents an amide of a 
C0 2 H group or alkyl substituted by alkoxy. 

7. A compound of formula I, as claimed in claim 1, which 
25 is! 

17-allyl-i, 14-dihydroxy-l2-[2-(3-methoxycyclohexyl) -1- 
methylvinyl] -23 ,25-dimethoxy-l3 , 19, 21,27-tetramethyl-ll, 28- 
di xa-4-azatricycl [22.3.l.0 4 ' 9 ]octacos-l8-ene-2,3,10,l6- 
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tetraone ; 

17-allyl-i, 14-dihydroxy-12-[2- (cyclopentyl-3-carboxylic 
acid morpholine amide) -1-methylvinyl] -23, 2 5 -dimethoxy- 
13 , 19 , 21 , 27-tetramethyl-ll , 28-dioxa-4-azatricyclo 
5 [ 22 . 3 . 1 . o 4 ' 9 ] octacos-l8-ene-2 ,3,10, 16-tetraone ; 

17-allyl-i4-hydroxy-l2-[2- (4-hydroxy-3-methoxycyclohexyl) -l- 
methyl vinyl] -23 , 25-dimethoxy-13 , 19 , 21, 27-tetramethyl-ll ,28- 
dioxa-4-azatricyclor 22 .3.1. 0 4 ' 9 ] octacos_-l8-ene-2 , 3 ,10 , 16- 
tetraone ; 

10 17-allyl-i4-hydroxy-l2-[2-(4-hydroxy-3-methoxycyclohexyl) -1- 
methyl vinyl] -23 , 25-dimethoxy-l , 13 , 19 , 2 1 , 27-pentamethyl- 
11 , 28-dioxa-4-azatricyclo [ 22 . 3 . 1 . 0 4 ' 9 ] octacos-18-ene- 
2,3,10, 16-tetraone ; 

17-allyl-i-amino-l4-hydroxy-l2-r2-(4-hydroxy-3-methoxycyclo 
15 hexyl) -1-methylvinyl ]-23 , 25-dimethoxy-13 , 19 , 21 , 27-tetra 
methyl-ll, 28-dioxa-4-azatricyclo[22 . 3 . 1. o 4 ' 9 ] octacos-18- 
ene-2 , 3 , 10 , 16-tetraone ; 

17-allyl-i-fluoro-l4-hydroxy-i2-[2-(4-hydroxy-3-methpxycyclo 
hexyl) -1-methylvinyl ] -23 , 25-dimethoxy-13 , 19 , 21 , 27- 
-20 tetramethyl-ll , 28-dioxa-4=azatricyclo [-22 . 3 .1 . o 4 ' 9 ] octacos- 
18j-ene-2 , 3 , 10 ,_l6rtetraone ; 

17-Allyl-l, 14 -dihydroxy-l2-[2-(cyclopentyl-3-methanol (methyl 
ether) ) -l-methylvinyl] -23 , 25-dimethoxy-13 , 19 , 21, 27-tetra 
methyi-ll , 28-dioxa-4-azatricyclo[22 . 3 . 1. 0 4 ' 9 ] octacos-18- 
25 ene-2, 3, 10, 16-tetraone; or 

17 -Al lyl-1 , 14 -di hydroxy- 12- [ 2 - ( 4 -amino-3 -methoxycyclohexyl ) - 
1-methylvinyl ] -23 , 25-dimethoxy-13 , 19 , 21, 27-tetramethyl- 
ll , 28-dioxa-4-azatricyclo [ 22 . 3 . 1 . 0 4 ' 9 ] octacos-18-ene- 
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2,3,10,16-tetra ne. 

8, The use of a compound of formula I, as defined in 
claim 1, as a pharmaceutical. 

9. A pharmaceutical composition comprising a compound of 
5 formula I r as defined in claim l r in association with a 

pharmaceutically acceptable adjuvant, diluent or carrier. 

10 • The use of a compound of formula I, as defined in 

claim 1, in the manufacture of a medicament for use as an 

.immunosuppressive agent. _ . 

jLQ 11. A method of effecting immunosuppression which 

comprises administering a therapeutically effective amount 
of — a — compound -of —formula I, as defined in claim 1, to a 

patient. 

12. A process for the production of a compound of formula 

^5 I as defined in claim 1, which comprises: 

(a) producing a compound of formula I in which R 1 and 
R together represent a second carbon-carbon bond between 
the carbon atoms to which they are attached, by dehydration 
of a corresponding compound in which R 1 represents OH and 

20 r2 represents H; 

-(b) —producing- a — compound of formula I in which R 1 and 

:rS 2 i each. . represent hydrogen , by _ reduction of a 

corresponding compound in which R 1 and R 2 together 
represent a second carbon-carbon bond between the carbon 

25 atoms to which they are attached; 

(c) producing a compound of formula I in which X 
represents (11,011), by reduction of a corresponding compound 
in which X represents O; 
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(d) producing a compound of formula I in which x 
represents (H,H) , by reduction of a corresponding compound 
in which X represents 0; 

(e) producing a compound of formula I in which X 
5 represents o, by oxidation of a corresponding compound in 

which X represents (H,OH) ; 

(f) producing a compound of formula I in which R 4 
represents alkoxy, by reaction of a corresponding compound 
in which R 4 represents OH and X represents (H,OH) with an 

1Q alkanol ; 

(g) producing a compound of formula I in which R 4 
represents halogen, by reaction of a corresponding compound 
in which R 4 represents OH with a suitable halogenating 
agent; 

15 (h) producing a compound of formula I in which R 4 
represents H or alkyl, by reaction of a corresponding 
compound in which R 4 represents halogen with an 
organometallic reagent; 

(i) producing a compound of formula I in which R 4 

20- Mprssents — a »ino ,^by — ^r-.eaction-.of^a_corresponding compound 

in which R 4 represents halogen with ammonia; 

— producing — -a compound of formula I in which X 

represents =NH, by reaction of a corresponding compound in 
which R 4 represents halogen with ammonia; 
25 ( k > producing a compound of formula I in which R 4 
represents S-alkyl-,-by reaction of a corresponding compound 
in which R 4 represents halogen with an alkyl thiol; 
(1) producing a compound of formula I in which R 4 
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represents, NHCHO, by reaction of a corresponding compound 
in which R 4 represents amino with formic acid; 
(m) producing a compound of formula I in which R 4 
represents NHCO-alkyl, by reaction of a corresponding 
5 compound in which R 4 represents amino with an alkanoic 
anhydride ; 

(n) producing a compound of formula I in which R 6 
represents (S)-OH, by elimination of a leaving group from a 
-correpsonding compound in which R 6 represents the leaving 
10 group; 



(o) producing a compound of formula I in which 



R 



6 



" represents H and R 5 represents by" elimination of a 

leaving group from a correpsonding compound in which R 6 
represents the leaving group; 

15 (P) producing a compound of formula I in which R 6 and 
r7 together represent a second bond between the carbon 
atoms to which they are attached, by elimination of a 
leaving group from a correpsonding compound in which R 6 
represents the leaving group; 

20 (9) producing a compound of formula I in which Y 
represents a cyclic group of"" formula" Til" and R 8 
represents — CHO— by elimination of a leaving group from a 
correpsonding compound in which R 6 represents the leaving 
group ; 

25 ( r ) producing a compound of formula I in which R 6 
represents halogen, by reaction of a corresponding compound 
in which R 6 represents a leaving group with halide ion; 
(s) producing a compound of formula I in which R 5 and 
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R 6 together represent a second bond between the carbon 
atoms to which they are attached, by elimination of halogen 
and alkoxy from a corresponding compound in which R 5 
represents alkoxy and R 6 represents halogen; 
5 (t) producing a compound of formula I in which R 5 
represents (H,H) and R 6 represents H f by reduction of a 
corresponding compound in which R 5 and R 6 together 
represent a second bond between the carbon atoms to which 
they are attached; 
10 ( u ) producing a compound of formula I in which R 6 
represents H, by the action of hydride on a corresponding 
compound in which R 6 represents a leaving group; 
(v) producing a compound of formula I in which R 6 
represents amino, by reduction of a corresponding compound 
1S in which R 6 represents azido; 

(w) producing a compound of formula I in which R 6 
represents alkylamino or alkanoyl amino , by reaction of a 
corresponding compound in which R 6 represents amino with 
a suitable alkylating or acylating reagent; 

— 2 0— <- x -) — pr oduc ing a compound=of ^ f ormul a=I=in=- which" R 8 

represents alkyl substituted by „OH, by reduction of a 

corresponding compound in which R 8 represents alkyl 

substituted by =o ; 

(y) producing a compound of formula I in which R 8 
25 includes a carboxylic acid group, by oxidation of a 
corresponding compound in which R 8 includes an aldehyde 
group; or 

( z ) producing a compound of formula I in which R 8 
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• ■ * . ■ 'i ■ 

represents opti nally substituted alkenyl, by a Wittig 

reaction between a corresponding compound in which R 8 

includes ah aldehyde and an appropriate Wittig reagent. 

5 
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